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Abclmoschus crlnitns, 110 
„ ficulncus, 110 
„ Manihot, 110 
„ mosohytua, 110 

„ pscudo-aliclmoaclius, 110 
Abronia, 114 

Abrornia castancorepa, 1 G8 
„ chloroiiotiia, 287 

„ ilavivcnlris, 1G8 

Abuiilon, 101 

„ gravcolona, 104 

„ polyandrum, 104 

„ Tndioum, 104 

Acro(‘oi)halua bruiinescons, 245 
„ diunetorum, 210 

„ Kt('rit()i'ouH, 246 
Aovonodia punctata, 183 
Acrotrciiia, 45 

„ costatum, 46 

„ Wift'htiiinuin, 45 

Actiiiodura E^i'rtoiii, 104 
„ Wiildcni, 103 

Adinandra, 89 

„ dnsynniba, 91 

„ villosa, 90 

TEf^itliaUscns cr>dhrocophalus, 169. 
iElhopyga (louldia^, 166 
„ ignicauda, 156 

Agrodcoina canipchtris, 252 
Alaudma Itaytal, 171 
Alauila arvtaisis, 253 
„ aiustralis, 252 

„ Deva, 252 

„ dulcivox, 253 

„ gnlgnla,. 262 , 

„ Malalaxrica, 252 

Ali)honsoa,*48 ^ 

„ lutea,- 50 

„ ventricosa, 50 

Xlsocomus puniccus, 171 
Alsodeia, 72 

„ BcngalcnsiH, 73 

^ „ Griffithii, 73 

„ longiracomosa,, 73 
„ Roxburgliii, 73 

„ mollis, 73 

Alseonax ciiiereoalba, 244 


Alsoonax latlrostnH, 244, 215 
„ tcrricolor, 214, 246 
Althaea, 101 • 

„ flexubsa, 102 

„ rosea, 102 

(Joroinandcliana, 102 
„ Sinensis, 102 

♦Alycseus bicrenaius, 118 

• „ Burtii, 149 

„ cronatus, 148, 149, 150 

ff crispaius, 148, 160 

„ conicus, ilG, i49 

„ diagonius, 119, 160 

♦ „ inflatus, 140 

„ Iiigrami, 147 

„ Ingrami, var. 150 

* „ globuluj^, 117 

♦ „ (Dioiyx) graphicus var. 

149 

„ Khasiacus, 116, 149, 160 

„ inflatus, 16 

„ Icnticulus, 147 

• „ luultirugosus, 119 

„ Nagaonsis, 150 

i> polygonoina, 150 

„ prosectus, 160 

* „ senutus, 148 

* „ Stoliczkii, 447 

♦ „ strigatiiH, 116 

„ Thfobaldi, 1x7 

„ lunula, 150 • 

Anamitra, 59 

„ cocculus, 62 

„ paniculata, 62 

Anas p(Pcilorhyncba, 176 
Anaxiigorca, 48 

„ Luzoniensis, 54 

„ Zeylanica, 54 

Ancistrocladus, 95 

„ attenuatus, 96 

„ extonsus, 96 

„ (Tiaffithii, 96 

„ fltelligerus, 96 

„ Wallichii, 96 

Anisoptcra, 95 

„ glabra, 97 

„ oblonga, 97 


minor, 
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Aiii-soptcrfi o<I<n’ata, 96 
Aijicslea, 89 

„ fiagrans, 90 
„ monticda, 90 
„ Bi)inosa, 6»5 
Anoda, 101 

Anofi;ciHsu8 aciiminatus, 188 
„ phillyreiufolia, 188 
Anona, 48 
„ iiiui’icaia, 54 

' „ roticulala, 04 

„ squamoHa, 04 

AnsfT Tndicus, 170 
Aiitlius agilin, 252 
„ arl)or(j\is, 202 

„ pratdiisia, 249 

Aiitiiaxis ramiflora, 63 
Aqiiila alhioaiia, 242 
„ bifawiala, 239 
„ hustata, 240 

„ iia‘vioid('H, 241, 212 
„ t)iieHtali.s, 239 

„ pomiata, 241, 212 
„ fulvoscons, 242 
„ rapax, 242 

„ Vindhkna, 241, 242 
Arach^cchthia Asiatica, 177 
„ intonii(3di{i, 177 
Arlioricola mtermodia, 174, 254 
„ rufogiilaiis, 174, 254 

„ atrogiilarisf 254 

„ torqiioola, 204 

Ai’cliibutco crj'ptoj'enys, 242 
„ Btruphmtua, 2 12 
♦Akcuella, 26 
Aivca, 193, 194 

„ (Jatochu, 194, 200 

,, costa ta, 194, 200 

„ disticha, 201 

„ gviu'ilis, 194, 201 

„ h(;x{isticlia, 194, 201 
„ laxa, 200 • 

„ pumila, ^00 

„ triandra, 1^4 ^00, 

Aroiiga, R)5 

„ sacchurifora, 195, 202 
Argomoiu*, 65 • 

„ Moxicafla, 60 

•Ariicbia Tibetana, 189 
Aitabotrys, 48 

„ Blumoi, 00 

„ liunnanicuH, 00 

„ <Tassifolius, 66 

„ hamatus, 00 

„ intcnncdiuSj.OO 

„ odoratissimus, 50 

„ spociusiiH, 00 

„ suaveolens, 00 

Aspidooar5^a, 09 

„ • uvifora, 60 

„ uvifera, var. mollis, GO 


A8j»idoptf'ry8 1.15, 136 
„ concava, 137 

„ hirsuta, 137 

„ Ilollcriana, 137, 1*84 

„ lanuginosa, 137 

„ nutans, 137 

„ roiiLTidifolia, lS7 

„ lloxbiirghiaiia, 137 

„ tt/niontosa, 137 

Atragono Zoybiniea, 44 
Atylosifi caly cilia, 186 
„ candicans, 186 
Avcrrhoa, 138 

„ bilimbi, 139, 140 

„ Carambula, 139, 140 

Azaiiza Zollingori, 112 

Balanoptoris minor, 118 
• „ totliila, 118* 

Bambusicola Fytcliii, 173, ’254 
f1oi)kmHoni, 172 
Baiiistcriif Bcngluilciisis, 136 
Barbastollus communis, 236 
!ftarbus hcxiigoiiolopis, 32 
„ licxasticlius, 32 
„ tor, 32 
Barcbiya, 64 

„ longifolia, 64 
Bcrl<!iis, 03 

„ Lcsclu-naultii, 63 

„ Nopalonsis, 63 

Burgiii, 82 

„ a(piatica, 88 * 

„ ammauioidcs, 83 

„ verticillata, 83 
Benya, 123 

„ Amiiionilla, var. mollis, 124. 
„ mollis, 124 
Biunondykia trichostylis, 122 
Biophytum, 138 

„ adiantoid('S, 139 

,,, Caiidollcanum, 139 

„ Ib'inwardtii, 139 

„ scTihitivum, 139 

Bisclioflia Javanica, 41 
Bixa, 73 
„ Orellana, 74 
Boeageu, 48 

„ ellipti(a, 49 . 

„ boxandra, 58 

Bombax, 102 

„ gossypium, 74‘ 

„ hcptaphylla, 113 

„ insigne, 112 

„ Malabarieum, 113 

„ pentundrum, 113 

Borassus, 196 

„ flabclliformis, 196, 204 

Brachystomma, 80 

„ calyeinum, 81 

Brassica, 66 
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Brassica campostris, G7 

,y brassicata, 67 

„ juncea, G7 

„ napiis, 67 

oloracea, 67 
„ rajja, 67 

Brownlowia, 123 


Cajamih P candirans, 186 
Ciilamosagus laciuiosus, 207 
„ ochrif^or, 207 

„ scaphiffcr, 206 

Walliduiulblius, 206 
Oalamua, 197 

’ „ AiulamaTiiciw, 198, 211 

„ arbon.'scoiiH, 198, 208 

„ om;tu8, 198, 209 

„ concinna, 214 

„ ^xilis, 213 

„ fiiHficulatua, 198, 210 

„ grandis, 208 

„ gmcilia, 198, 212 

„ Giiruba, 199, 213 

„ H<'lforuinu8, 198, 212 

„ hum ilia, 215 

„ hypuloiiciis, 208 

„ laiifolius, 198, 210 

„ longiaotua, 209 

,, molanacanthuH, 215 

„ Mastiuiiianua^ 211 

„ *macrocarpu^ 209 
„ iiitidua, 214 

„ paluatris, 210 

„ paradoxus, 198, 213 

„ platyspathua, 214 

„ polygamua, 215 

„ tonuia, 198, 212 

„ tigrinua, 198, 211, 215, 

„ viminalis, 213 

„ Zalacca, 207 

Ciilophylliim, 85 . 

„ anvx'iiuin, 88 


Calophyllum Bitangor, 88 
„ inophyllum, 88 

„ polytinthuiri, 88 

„ aportalulo, 88 

„ totrupotalum, 88 

Calyaaceion Sianicmu, 88 


„ clatii, 124 

„ lanooolata, ^24 


caiidfita, 94 


drupilbra, 94 

,, pcltata, 124 

)) 

Kissi, 94 

Budytos calcaratus, 249, 250, 2»5t 

)) 

siinplicilblia, 95 

„ citroola, 249, 250, 251 


thou, 94 

„ citrcoloidos, 250 

,t 

thoifi'i-a, 94 

„ cinorooc'apilla., 248, 219 

Canang 

a, 18 

„ Hava, 218, 219 


odorata, 51 

„ midaiiocpphala, 248, 219 

Capparis, 68 

„ Kayi, 219 

* « 

orbic^Iata, 70 

„ virfdis^ 218, 249 

yy 

nurieans, 70 

Buc'ttnoiia, 114 

fy 

.bisporma., 70 

„ Andamanonsi^ 122, 123 

yy 

callosa, 69 

„ aspora, 122 

yy 

orassilblia, 70 

„ caialpifolia, 122 

yy 

disticha, 70 

„ cronulalji, 1 22 

yy 

flavicaus, 70 

„ cdiiiiaia, 123 


lloribunda, 70 

„ pilosa, 122 

n 

glauca, 70 

Cadaba, 68 


grandis, 70 
graiKlis, var. auri 


„ Haasd liana, 70 

„ horrida, 70 

„ mombranifolia, 70 

„ mieran^lia, 69 

„ oligaiulra, 70 

„ oxyphylla, 70 

„ polymorplia, 70 

„ lloxlnirghii, 181 

„ Bupiaria, 7 1 

„ SikkiiiK'nsis, 181 

„ trifoliata, 71 

„ triuervia, 70 

„ ? vuriabilis, 68 

„ vorsieolor, 71 

„ \ijnm<'a,*70 

„ Zoylanica, 70 

aprimulgus JotaTca* l.Ts 
„ mouticolus, 153 • 
Cardamino, 65 

„ hirsuta, S6 
„ „ ‘var. sylvalica, 66 

Carpophaga insigiiis, 171 
„ sylvutica, 171 
Carpophy Ilium maci opoduin, 117 
Caryutit, 195 
„ Cinnmingii, 203 
„ (xrilHthii, 203 

„ mitis, 204 

„ sobolifura, 195, 203 

„ urons, 203 

Casarca loucoptora, 176 
„ /utila, 176 
Cclosia corynibosa, 81 
Corustiuin coixlifylium, 81 
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Cmtophylluin 82 

)» (l«'morsun, 83 

» doiiicraiiiu, var. tubercula- 

tum, 83 

r) tuborculatiun, 

. . vorticillatiini, 83 

« Cciiomis Blythii, 172 

f, _ Ciiboti, 172 

Ccrthia Ni])a]oiisis, 157 
♦Cir.KKJii-HON, 144 
CRiajiiforop:^ 196 

„ KhaNj-ana, 196, 204 

„ Murtiaiia, 204 c 

Chibia liottoiilota, 157 
CliiroTiu'les, 144 

)f caudatus, 144 

M toiqiiatiw, 14 J, 144 

bou]irioo»Ta odorata, 76 
Clnysoowryx Xiinthoihynchos, 15S 
tu-oiiia Jfiicotvphula, 175 
Cissainpclo«, 59 

)) t oiivolvulaccii, 61 
j) Caapa, 61 

» glabra, 61 

» lu'majidifolia, 61 ‘ 

» boxandra, 61 

paivira, 61 

tiaticola nid/irioce])liala, 163 
^ „ rulicoilis, 165 


Cocculus villosus, 61, 62 
Coccystes Coromandus, 156 
» molanoleucos, 155 
tochlosperuiuiri, 73 

X, » goasypium, 7^ 

Cocos, 193 ’ 

,, nucifora, 193, 200 

Columbia, 123 

f, doribunda, 124 

„ l^Ier;,niou,sis, 124 

^Combia^tuin (Jhiiiense, 188 

)} dasystachyiim, 187 
„ extcnsum, 188 

„ Grifritliii, 188 

), pyi-ifblium, 188 

)) ovalifolitiin, 188 

,, Pbityphyllum, 188 

quadraiigiiJaro, l88 
Conus characteristic us, 22* 

* ” pretiosus, 22 

„ <Whc]yoonus) Alasoni, 22 
y MaBicc.'inus, 22 
muscosus, 22 

” (Jibizocouus) acychellonsis, 22 

)i s]K'ctmju, 22 ■ 

^ sulmlatus, 22 
Coralliobia fimlu’iata, 29 
Corchorus, 123, 129 


riissica, 166 
,, schocnicola, 16^ 
’Cithara ama bills, 23 
Clcidion Javaiiicuin, 134 
Clematis, 43 

f, acuminata, 44 

„ braetcata, 43 

» Jhichaiiaiiiana, 44 

j) ('admia, 43 

ft floribumla, 44 

ft Gouriuna, 14 

ft grossa, 14 

ft hcdysaiiJblbij 44 

ft inversa, 14 

)) I\Junro;ma,*4f 

ft siiilaciiolia, 41 

ft Hubumltellata, 44 

„ «ubpcltata, 44 

Cli'ume, 67 « 

ft Clielidoiiii, 68 

), peutaphv 11a, 68 

ft viscosu, 68 

Cleycra, 89 

»j gymnanthora, 90 

tocculus, 59 

ft accuminatus, 62 

ft cordil’olius, 60 

ft glaucescons, 62 

ft iiicaima, 61 

ft Liiincaiiiis, 01 

» nudillorus, 60 

j) inacTocarpus, 62 


ft lO-angularis, 130 

ft ca))stilaris, 130 

tf lasciculai is, 130 

ft fuscus, 130 ' 

ft oil tori us, 130 

ft triluciilaris, 130 

5> tridciiN, 130 

ft artiemtblius, 130 
Coitus milmiuatiis, 170, 253 

ft inl<Tmediua, 253 

Corydalla rulula, 252 
» atiiulata, 252 

Corypba, 196 
ft data, 205 
„ Gebaijga, 197, 205 

ft niaeropoda, 197, 205 

» Tallicra, 205 

f'ntvi wr, 20i 

^ Otyle SiiK.nsis, 171 
Cratiuva, 68 i 
ft hygropliija, 7l 

.ft JVarvala, 71 

1, Koxbui-gliii 71 ■ 

Cratoxylori, 83 

ft arborescens, 85 

ft <’Uiiratum, 85 

ft formosum, 84 

» ncriifolium, 85 

» polyanthuin, 85 

tf polyautlmm, vur. genuiniim, 

>» polyamthum, vjir. cameum, 85 
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Cratoxylon prunifoliuni, 84 
Cuculus polisccphalns, 155 
Culicipota cantator, 247 
Cyanops Asiatica, 17C 
Cyatllosteinina, 48 

„ * viiidiflormn, 61 

Cyathocalyx, 48 

„ MarlaLanicus, 54 
Cycloa, 59 *» 

„ pcltata, 63 

Cyclostemon oglandiilosa, 100 * 
Cynopterus marginatus, 236 
Cynonycteris amj)loxicaudata, 236 
Cypraea Bcckii, 29 
„ Mafiiiuhoi, 24 
Cypselus infiiinatus, 179 
„ suLfurcatus, 153 

Dafila acuta, 176 
Da'nionorops, 199 , 

„ grandia, 208, 199* ’ 

„ hypoleiicuH, 193, 208 
„ hystrix, 208 
„ oidonguH, 208 
„ platynpathus, 214 

Dccnschistia, 102 

„ crawsiuHCiila, 106 

„ purviiloi’n, 106 

ndiina, 45 

„ finiTOcntosa, 45 

*Dcsmodiimi (riiyllodiuin) grande, 184 
„ vostitum, 148 
„ pnlchflluiTi, 184 
Dicouni chryaorhtouixi, 156 
Dil]cTiia, 45 

„ aiignsta, 46 

ff aurea, 46 

„ clbngata, 46 

„ floriMinda, 46 

„ Tndica, 46 

„ oniata, 46 

„ peiitiigyna, 46 

„ parM'llora, 46 ♦ 

„ 46 

„ pulcheiTima, 46 

„ scabrella, 46 

„ spcciosa, 40 

Dinops, 142 
„ Cestonii, W2 ^ 
Dipterccanpus, 95 j 

„ 98, 99 

„ nngu.sijroIius, 99 

„ l.x'vifi, 97 

„ costatus, 41, 98 

„ gonoptcms, 98, 99 

,1 grandiflorus, 97 

„ Griflithii, 98 

„ Hasseltii, 98 

„ incaiius, 98 

„ la3vis, 97 - 

„ cJ^iusifolius, 41, 98 


Di])t(‘rbcai-pus pilosiis, 98 
„ scabor, 99 

„ tiibercnlatiis, 97, 211 
„ turbinatiis, 97, 98 

„ vcstitus, 99 

Dolichos bractoatiis, 186 

„ Gaiigcticus, 186 

„ toiiiciitosa, 186 

Drymoria, 80 

f, cordata, 8 1 
Di‘Vino('(’a brovicaiidii, 167 
Iliu^cticola biiiimri|)('< tus, 216 
„ uflinis, 246 

„ ma jor, 246 

Dimbaiia calyeina, 186 
„ fuscun, 180 

„ ])0(itjcuri)a, 185 

•Diirio, 102 
• „ Ox])'} anus, 100 

„ ZibethiiiiLs, 113 

Dysopcs, 143 

„ C-V'.stonii, 142 

„ plicutus, 143 

„ ' (AJulussus) Itiippdii, 112 

Ec'hinocni'piia, 123 

„ murox, 13|^ 

„ SignTi, 130 

„ HtoiTuliaoeus, 131 
Elatine ammannioidc s, 83 
Elaorarpus, 123,'^ 3 1, 182 
„ aiistatiis, 132 

„ aci'onodia, 183 

„ biactratus, 132 

„ cuiieatus, 131 

„ cyaiiocaipus, 133 
„ lioiibundus, 133 

„ Oaiiitrus, 133 

„ glalu'csons, 183 

„ giaiidillorus, 132 

„ grand ins, 132 

„ Grillitliii, 132 

„ Ifdlbii, 133 

„ hygroi»hiluH, 133,, 183 

„ iiitegra, 132 

„ Jacliiaiia, 183 

„ lacimosHs,'l33, 131 

„ lanccretblius, 133 

,, lanccolatuH, 132 

„ lepto,sta(]i}a, I3l 

„ littoralis, 132, 182 

„ loiigilblius, 133 

„ lucidus, 134 

„ oblongus, 1 34 

„ Palcmbanicus, 183 

„ pxidunculatus, 183 

pctiolatuH, 132 
„ photinifnfoliuK, 133 

„ • prunilblius, 133 
„ punclatua, 183 

,, robustus, 133, 131 
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Elajocarpus rugosus, 132 
„ serraiuy, 133 

„ Bimplox, 132, 182 

„ stipularis, 184 

„ tuberculatus, 132 

„ Varunua, 1 33 

„ Wallichii, 133 

Ellipoia fcmiginca, 44 
Eludoa iiruniilora, 84 
Eniboriza (iioata, 171 
„ pusilla, 179 
Eniciirus Chincnsia, 168 
„ guttatus, 1 79 
„ immaculatus, 168 
„ Loschenaultii, 168 
„ maculatua, 17a 
„ iiigrilVons, 170 • 
Ephialtes biiiijngi, 176 
Epiibizanthos cylindriea, 79 
Eriodondi'cm, 102 

„ aufractuosnm, 113 

„ pcntiindrum, 113 

Eriolajna, 114 

„ Candollei, 121 • 

Eriorhaplic punicoa, 121 
Erythliiia JithoHpcrina, 41 
Erythroohitoi^Wallicliiannui, 90 
ErylhroBtorna aciovTiaus, 158 
• „ albit•illJ^ 245 

„ hyporyjlira, 215 

„ Icucura, 245 

M maciilata, 158 

„ parva, 215 

n sordida, 158 

Erytliroxylon, 135, 135 

„ Burinanicum, 135 

„ cunoatum, 135 

j, Tndi(aini, 135 

Kunlhianum, 135 


„ monogyniun, 135 

Eulima, 26 • • 

♦ „ (Arciiolla) mirifica, 26 

„ ^ tortuo;3fi, 26 • 
Euiiiyias^iK'laiiop.s, 177 
Eurya, 89 

„ Chiiionsi^, 91 
„ acuminata, *91 
„ Japoiiica, 91 
„ lucida, 91 
„ obovata, 91 
„ Itoxburghii, 91 
„ Berra ta, 91 
„ 8ymplo(dmi, 91 
„ viiviis, 91 
„ Wallichiana, 98 
„ Wightiana, 91 
Earyale, 61 
M It'i’ox, 65 

J^]uiystomus orientalis, 154 « 


Fibrauroa tinctoria, 59 
Fimbristylis diphylla, 201 
„ polymorpha, 201 . 
Firmiana coloruta, var. folgens, 117 
Fissistigma scandons, 47 « 

Flacourtia, 74 

„ cataphracta, 75 * 

,f incrniis, 75 

„ modliH, 75 
^ rotuiidifolia, 75 

t, ^ sapida, 75 

j> )) var. ^labcrrima, 75 

M j} var. gi'nuiua, 75 

» » var. pubcrula, 75 

M aepiaria, 75 

,, Siiiruitrana, 75 

Flumingia naua, 186 
* „ 8(>ricans, 186 

Fuligiila cristata, 176 

GmHifefa raccmosa, 136 


Oaiiitiait 

1 sphmricus, 133 

Garcinia, 85 

)» 

anomala, 87 

»» 

Cboisyana, *88 

>» 

cowa, 87 


cornea, 86 


duleis, 88 

c 

>» 

ulliptiea, 87 

)» 

luderamira, 87 

» 

kydia, 87 

fi 

laneemfolia, 87 

tJ 

loluilo.sa, 87 

tt 

loni(;(}ioid«;H, 87 

ff 

mangoatiTja, 86 

tt 

IMcrguoiLsia, 87 

ff 

pictoria, 88 

ft 

Koxburgliii, 87 

t) 

spociosa, 86 

ft 

Buoei folia, 87 

ft 

xanthoehymua, 88 

Uiirrdlax albosupcrciliariw, 161 

ft 

curulatfc.a, 160 

ff 

gularLs, 161 

ft 

galbanuH, 161 

it 

murulinus, 162 

Gocinulus granli.i, 155 

tt 

obtuaifolia, 136 

Geranium, 138* • 

Glaucidium Broduoi, 152 

Guniotlialamus, 49 

• 

tt , 

, cardiopctalu.s, 56 

tt 

Grilfithii, 56 


scscpiipudalis, 56 

Gordonia 

, 89 

,, 

Horibunda, 93 


integrifolia, 93 
y*i 

„ 

Wallichii, 93 


(io.ssypium, J02 

Barbadcnsf, 112 


Fibiauroa, 59 
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GosHvpinm hc'rhacoiim, U2 

G^Tiandropsia, 67 



hwbaccuin, var. horluineurn, 

„ poulaphylla, 68 



112 

Gjmocardia, 74 



„ var. hirsutum, 112 

„ odorata, 76 



hirsutum, 112 

Gypsopliila, 80 



♦obtuHi folium, 112 

„ vuccaria, 81 


Gi'aminioola l}<‘n»ulciisia, 107 



Growia, 

123, 12.) ^ 

llariuii caryotoidc'M, 203 



ubulilifoliii, 127 

llaipuftva J Fodji.'.uui, 177 



„ var, aspora, 137 

llolivtt'ios, 111 1 



„ Vfir. sclu oi)liyll<>i(l(“.s, 

„ aTi<,ni.slilb]in, 110 



128 

•„ c‘l<)U”ata, llO 



,, var. viriJusouna, 127 

„ gl.iliriusciila, 110 



aniininafca, 122 

„ hirsiita, 110 



Asiatiaii, 127 

„ hir.suta, var. spii'ata, 

no 


„ var. nana, 127 

„ var ublunga 

no 


•„ Viir. vi'fiLita, 127 

„ isAra, 119 



nspora*, 127 

„ J.ivriisis, 110 


» 

(.•al(jj)liyl]a, 12o 

„ lancoolata, 119 


SI 

(‘lastica, 127 

,, oblo)l^;a, 110 



f'X('('lsa, 126 

„ ob{u>.i, 110 



lloiil)mi(la, 121 

» pbdu'ja, 110 



iK'liclorifblia, 126 ■ 

» , all, 1 1 0 



hiiftuta, 126 

„ „ var. laiiigiaa 

no 


„ var. 126 

„ vi'.slita, 119 



„ -var. lu'lictci il'ulia, 126 

„ vir^ala, 119 



,, \ar. viiiiinoa, 126 

„ visrida, 119 



hotrro.'lita, 122 

Hcimcht'liduJi liili^inosa, 21 1 



liuuiilis, var. Wallirliil, 127 

„ Sibiiii a, 311 



„ var. rotuiiilulia, 127 

lIorituT:i, 111 • 



127 

„ lumi'.s, US 



la*\i;,nita, 126 

„ liltoialis, 1 1 8 



„ ^ar. f^'lalira, 126 

„ maciopliylla, 118 


J> 

,, var. j)ulH>f(ai.M, 120, 

„ minor, lis 



lann-ulata, 128 

„ tothila, 118 


>» 

mici-ostniima, 127 

IJibiscus, 102 



luiVi’ocos, 120 

,, Abclmo'^cbus, 110 



iiaUa; 127 

„ abidmoncbus, var. mnltifoimn 

» 

pilosa, 120 

no 


ss 

rclnsifolia, 127 

„ acnlo.'dns, 100 


ts 

salvilblia, 126 

„ lanndlaliTs, 110 



scabiida, 126 

„ camialunij'^, 1 ^0 


>» 

scJciopliNlla, 128 

„ diwrsifblius, lUO 


s> 

siuuata, 126 

„ nlcntns, 1 10 • 


If 

til.'.ofolia, 127 

„ lirnliii'iis, 110 



iiliiutblia, 126 

„ furcalais, lOU 



viiiiiiK’a, 126, 128 

„ hastalu-S PH 



Hcabiopbylla, V28 

„ lictcropliyliii.s, 109 


Guattoriil 1 n-t j vi i « ;l a 1 ! i, ..O 3 

„ llo^tilis, ill 


• 

Is 

cmasoidi'H, 63 

„ l.nup.is, 112 


If 

Jcjilvin.sii, 63 

„ loni^il'olins, 110 



latcrifMlia, 62 

„ lunaiifolins, 100 



maciDphylla, 63 

,, m.niiliot, 1 10 



nn'mbnm.icua, 63 

„ maciophyllus. III 



nitida, 63 

„ mirranthus, 108 


» 

pallida, 201 

„ mutabjli.s, 100 


# 

If 

spalhnlata, 62 

„ pandiinformis, 109 


SI 

actxjiiipudali.s, 66 

„ ^ pontaplivllu.s, 110 


ss 

Humatraiia, 53 ^ 

„ pojmlnroidcH, 112 


Guazunm, 114 

„ populnnus, 111 


II 

ioju(3utosa, 121 

„ procoruH, 109 
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Indew. 

llibiHcuH prostiatiiH, 110 

Hydnoearpus, 7 1 

„ pun^ciiiH, 111 

„ castunous, 70 

„ radititus, 109 

„ hct(irophyllus, 76 

„ „ var. I dnclk-yi, 

110 Hydroccra, 138 

„ rigid ua, 103 

llyperanthcTa liloringa, 72 

„ rosM Sinensis, 109 

Ilypi-rieiini, 83 

„ sabdariffa, 110 

„ arboroscens, 85 

„ sagittifolius, 110 

„ ekdeoidos, 81 

„ scan (bma, 111 

„ Hookerianmn, 84 

„ sfilaiidru, 108 

Japonicum, 81 

„ setosns, ill 

„ liCsdieTiaiiliii, 81 

„ Stoi-ckii, 109 

„ oblongif(.)linni, 81 

„ strietus, 110 

„ tritloriim, 81 

„ SiUTiiltensis, 109 

„ Syriiieus, 109 ^ 

ITypopicus liyperytlirus, 155 

„ Idraloridaiis, 112 

Illicium, 47 

„ tiliuceus, 111 

• „ nnijiis, 47 

„ „ var. iortuosus, 

111 • *Iinpaiicns, 139 

„ tiicnspis, 111 

„ Balsijtnina, 111 

„ ininc.'ilus, 108 

„ tuhulosiis, 109 

„ • • „ var. (‘ocdiioa, 111 

• , „ „ var. vulgaiLS, 111 

,, vcmistus, 109 

, „ capilHpcs, 141 

„ „ var. Bruiidisii^ 109 „ Cliinonsis, 1 10 

„ vilifolius, 108 

„ eirciuoitles, 140 

„ , viilpinus, 111 

„ faseieiilata, 1 10 

Ilii'i’ax ouldlnios, 152 

„ hilerupliylla, 110 

„ iiiolanobMieus, 152 
lliei'cttMii'cyx varius, 155 

„ Malay ensis, 111 

naians. 111 

llilipolais K’atiia, 2l7 

,, Darisliii, 111 

Jliplage, 135 * 

„ reticulata, 1 W 

,, arborea, 136 

„ K(‘tae('a, MO 

„ ]{('ngbal( nsi^, 136 

„ Tavoyana, 111 

„ caiiduMiiM, 130 

„ iunieiitosa, 110 

„ jMadablota, 130 

• „ viobellora, 111 

„ obinsifdli.i, 136 

liidigoba-a disbilis, 181 

ITmua Fiulicai, 137 

„ viseosa, 181 

„ nutans, 137 

lonidinin, 72 

„ rotundifVdia, 137 

„ siillrnlieosmn, 73 

„ tonicnlo.sa, 137 
nil undo Caliiiica, 11^ 

T.xulns casta iiie('] IS, 109 

„ Damien, 213 

ivayea* 85 

„ ervtlii»j)y4;i;h, 213 

„ nervosa, 89 

„ jyillmali.s, 152 

KeiivoiJa Hardwick ii, 230 

„ vusliea, 152 

„ iiieta, 230 

„ Tvlleii, 152 

Kleiriliovia hos]iiia, 122 

llduudiuni l<elulum^75 

Kmilialsia, 197 

lluiuraius bicuruis, 151 

„ angu|ta, 207 

lioix'a, 95 

„ ilagcNaiis, 207 

„ oglandulo.sa, 100 

„ laeinidia, 197, 207* 

„ fagiiiea, 90 

• „ rigida, 207 . 

„ grandillora, 90 

„ ' seaphigera, 197, 206 

„ giaiissiina, 100 

Kydia, 102 

„ (irillUbli, 101 

„ (‘alyeina, 100 

„ obbmgifolia, 100 
„ odorata, 100 

„ Iratoma, 106 

„ seaphula, 100 

Labeo dyoeheilus, 32 

„ \asta, 100 

Lunins eollnriddes, 157 

Hoivites pallidipes, 217 

„ liypoloueo.s, 157 
„ teiihn.notus, 157 

ll(»rornis assiniilis, 210 

lliunea (lata, 121 

La'llingia Indiea, 81 • 

ll}alvi>lenima lloxburgliiaiia, 58 

Leiollui-x argentaiiris, 169 
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Tii ioihrix lutous, 169 
Leiudiuni, 66 

„ • saiivuin, 67 
Lcptocoma liasselti, 156 
Lopfoconchus rtoLilliardi, 29 
Lepionychia, 111 

glulaa, 122 
lK't<'focdita. 122 
„ inoacuiTcjidcs, 122 
Tir'sp('dcz.‘i pinotorum, 184 » 

Lclu'itonia procnnibcns, 105 
Licuala, 196, 204 

,, loiigipes, 196, 204 

„ pahidosa, 1 96, 204 

„ ptdtaia, 196, 204 

Limacia, 59 

„ Amhovstiana, 62 

„ cusp] data, 62 

„ tn'andra, 62 

„ v('liitina, G2 * 

Lhmiaftus Kicju lii, 152 
LiiuopisiH cancrllatn, 28 
„ coinpu'ssa, 2S 
„ Japtaiica, 2S 

Linuin, 134« 

„ rrprns, 134 

tiij^yiiuin, 131 

liiriodciidium giMiidillonini, 17 . 

„ liliilloi'.i, 17 
Lisialona, 196 

„ Jciiliii^iaiia, 205 

* „ S])('(‘iosa, 196 

* liUiiiccra li'ianlliii, 188 

„ l(.ni*itl(.V!i, 188 

lidphopliaiK s llniuci, 218 
„ ( IriiKidius, 218 

Faidia fudlda, 75 
„ .spiiiriha, 71 

JMaaronvctcris gigas, 234 
Wagiioli!!, 47 

„ 17 

„ splicnocarjia, 47 
‘Maliunin ]S (pal oiks i.s, 63 
JM ala coc ire lift (Layardia) robiginosiis. 164 
„ „ «ul)iul'us, 165 

„ ' b'lrifolor, 164 

Malphigia, 135 « \ 

• „ c,0('('if(-ra,^36 

• „ coccigrra, 136 

hi'toOiuilicra, 130 

Malva, 101 

,, Nuilghormisis, 102 

„ vorticillata, 102 
Malvaistrinii, lOl 

„ rudoralo, 102 

•> „ iik’us])ulatuiii, 102 

Maroca ronolo])o, 176 
*Marginolla (Volvaiina) du|ormi.s, 23 
,, I’cstiva, 23 

,, gt'dnaa, 23 


♦j^fargmolla (Volvarina) inronspicua, 23 
„ noglocta, 23 

• „ ((xlalMdla) pictiii-ata, 23 

„ suavis, 28 

Marsyopotalum coratof?anflioa, 201 
jMolacilia Madoiaspatajia, 168 
Maiigliotia, 47 

„ insignia, 47 

]\I(‘gadonna lyra, 236 
Mclhania, 114 • 

„ Ilamiltoniana, 1 21 

*M(^a Binnanica, 183 
M.dofhia, 114 

„ covchorifolin, 121 

„ vi'Inlina, 121 

lodoruni, 49 

„ ‘Bain’iinuni, 181 

„ liicolor, 57 

„ Giiliitliii, 57 

„ Idift'liurtj, 181 

„ inacvanthuni, 56 

„ ni!inul>rialiiin, 181 

„ ^ iuono.s})f'ijniiiii. 57 

„ parvilloruin, 181 

„ riihiginosuni, 57 

„ vi'inicusuin, 57 

INMophna inclaniotiTUs, I7l 
jMfjii.spc'nijimi rocculus, 62^ 

„ ('()idir<)liiiin, 60 

„ h^lciuclitnin, 62 

„ liirsutmn, 31 

„ niyosotoidcs, 61 

„ ])(»]) oaipiim. 6)2 

„ toincn1t)>>um, 60 

„ iriandiiun, 62 

„ villoMiiii. 61 

„ veiiu< ().NUin, 00 

M .,ua, 85 
„ fcvi’oa, 89 

„ niTVosa, 89 

„ ])(^lun(‘ulat^, 89 

„ spcciosa, 89 , 

47 * * 

„ aurantiaca, IS 

„ champuoa, 48 

]\Iicropt(Tnna phaiocopa, 176 
Miliiisa, 49 • 

,, trial is, 181 

„ Boxlmrghiana, 58 

„ scloiucarpu, 58 
,, vclutitia, 58 

Milvus afltiiis, 242, 213 
„ Govinda, 243 

„ mclanotis, 152 243 

„ major, 213 
„ paiustiis, 212, 243 

Minla igiiotiucta, 169 
Mitra assimilis, 29 
„ (NoLularia) assiiuilia, 29 
„ „ caolig’ciia, 29 

„ (Pusia) C'oniica, 24 
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Mitra (Tnrricula) Garrettii, 29 
„ pardalis, 24 
Mitrophora, 19 

„ ajH'rta, 67 

„ ;Mam<^a\d, 57 

„ rotifvilata, 57 

„ tonK'iitoHji, 57 

„ vanda'flora, 57, 181 

Monocera 183 

„ gran(lilIoi-a, 132 

„ lu^osa, 132 

Monoc'cras luiiLeolatiim, 132 
„ oLtiisuni, 132 

„ ])t‘tLolula, 132 

„ tri.hant]u>ra,i22 

Monoon Suiualraiiuiii, 53 • 

]\InpH Indicus, 113 
Lloriiidopsis (•a])illaris, 189 
IMorini^a plcrygosperma, 72 
JMotacilla allta, 252 

„ (.’ahhiiKTU'nsis, 259 

„ Duklimu'iisis, 251 

„ llavcHTiis, 218 

„ llodi^.soiii, 250, 251 

,, . Liizonii'iisis, 251 

,, personal a, 250, 251 

Mucuna anjijuiiui, 18G 
„ l)i]»lk’ata, 186 
„ inullisima, 187 
,, inonospcrina, 1^ 

Mulleripiciw pnl>erulent\ia, 155 
„ Malaliarka, 171 

Munia tiisovia, 1 70 
„ bubundulata, 170 
„ Tiiidulata, 170 
Marina cyelotin, 236 
„ bai pia, 230 

Museiea])a eineveoalba, 244, 215 
TVliiseicapula 8up(*reilian‘s, 157 
„ a‘stiy;iryi, 157 

IMyeteria australis, 175 
JM^riophyllimi^ 82 

„ ^ liidienni, 83 
„ tciraiidruin, 83 

„ tuborculatiuu, 88 

Naravelia, 13 

„ dasyoneura, 44 

„ lit ari folia, 41 

„ Zeylaiiiea, 41 

>Jassa (Areularia) eallospira, 25 
„ seiiiiplicata, 21< 

♦ „ ('L’dasco) Stolie/lcana, 24 

„ (Niotha) sinusigera, var. Ccmicii, 
2d 

„ (Hiina) aisiroidca, 21 
astui'tium, 05 

„ IJeTighalenso, 66 ‘ 

„ dift'usuiu, 06 

„ Tiidicuni, 06 

ft tt Benghalt'iiac, 66 


Nasturtium Indieum, var. glahrum, 66 
„ Madagaacariense, 06 

„ moiitaimm, 06 

Neliinihinm spociosum, 05 
Nolmnbo, 61 

„ luieifera, 05 
Ni'inorieola liidica, 108 
Neorjiis assiinSis, 107 
„ llavolivacua, 216 
NiobulAia, 07 

,, ‘f variabilis, 68 
Nig('lla, 43 

„ liidica, 45 

„ sativa, 45 

Nillava grandis, 177 
„ siuidaia, 177 

Kipa, 193 

„ frul leans, 193, 199 
Nyctieejus oi'n^itus, 230 
„* • ^ Ttamnitiebii, 230 
, „ * Ticki'lli, 236 

^yctiiiomus, 112 

„ plimais, 113 

„ lleiigale’iisis, 113 

„ (Vstonii, 112 * 

„ insignis, 1 12 

„ ilohoreiisis, 142, 141 

• „ ])lieatns, 142, 143 

„ tiauiis, 143 

* „ tiagatns, 113 

N\etiomis Atlieitoni, 153 
N)in|)ha*a, Gl- 

„ ('senlenta, 01 

„ lotus, (>1 

„ „ cordifolia, 6 1 

„ ,, var. i)iiboseens, 01 

„ pubfseeiis, 01 

„ riil)ia, 01 

„ stellala, 0 I 

„ ), var. eyriTiea, 04 

'f, „ var. i^arvilloia, 01 

„ „ var. veisicolor, 61 

Oebioearpus, 85 

,, SiaiiK'iisis, 88 

Oriulus tcnuirusUis, 100 
Oi(i[*hea, 19 t, 

„ aeiiiniiiata, T)8 
„ JlraiuUsii, 58 ' 

„ hexaiulra, 58 

polyearpa, 57 
Orthotonius edcda, 160 

„ llavovii-idis, 166 
Otucompsa joeo.sa, 179 
Oudtaiiansia liinsuta, 119 

„ intepTiiina, 119 
„ viscida, 119 
Oxalis, 138 

„ cornieulata, 139 
„ ])usi]la, 139 
„ Boiibitiva, 139 
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Oxyniitra, 49 

„ forijicata, 66 
„ * Maorlollundii, 55 

^ stf'TiDpctalfi, 55 
„ uii(.)u<utulia, 66 
• 

Pachy^?lossa TiK'lanoxantha, 156 
1‘achygono, 59 

j, (lasycarpa, 65 

„ odorilrra, 63 

„ ovata, 63 

Papaver, 65 

„ soinniforimi, 56 

ParabtL'iia, 59 

,, saj^ittata, 69 

*Para(lo\'07’iiia Aiistcni, 159 

,, • llavirostris, 169 

Paraslioroa, 95' 

„ atc'Ilata, 99 

Paritiain tiliaci'iim, 111 • 

Pams monticolus, 170 
„ Of] nodi us, 218 
•I’arvatia, 63 

„ Ih’unoTikina, 63 

Passer cinnoTuonn'Us, I7l 
„ inontaniis, 171 
Pavonia, 101 

„ gleelioinifulia, 105 

„ odorata, 106 

j, rosea, 106 
„ Zeylaiiica, 106 
♦Per tunc iihis ])la7iatiis, 29 
„ \itieus, 29 
IMtie.ilyx argcntea, 53 
Peutace, 123 

„ Purmanica, 121 
P<*ntacirio 'Siainenbia, 100 
P<'T\taeine, 95 
Pentapetes, 11 t 
P(‘ijtaj»teia pyri folia, 188 
P(.Tieau]])y Ills iiicamis, 61 
IN'iiiis eii'slaia, 213 
Pliavnamim depressum, 81 
Pliascoliis dolichoides, 185 

„ I'useus, 186 

„ piaudis, 185 

M 1 weens, 185 

Plueantlms, 19 • I 
J, dioicua, 58 
4^ho(‘nix, 194 
• a caul is, 194, 202 

„ dactylilera, 202 

„ paliidosa, 194, 202 

,f yiainensis, 202 

sylvestris, 194, 202 
•'^yllorhina aj-miuora, 23 1, 235 
M Praehyola, 237 
» Coniniersonii, 234 

„ diadeina, 23^ 

,, falva, 235 

i» farvata, 235 


♦Phyllorhina loptf)phylla, 231 
t, apeoiis, 236 
Pliyllomis Poehincliinensis, 180 
„ chlortx'ephaliis, 180 

Phylloscopus i>allidi[u s, 216 
,, sylvi<‘ulfn‘v, 217 

„ horealis, 217 

» ina*,^nirostrLs, 2 17 

n sil)ilati'ix, 217 

Pieiis cathphariiLs, 15 1 
Pinanga, 191 

ft coslala, 200 

„ Kiililii, 200 

„ pat Ilia, 201 

Piliastes maeulatus, 252 
Piplstiellus aluiiis, 236 

„ Au.steniaiULs, 236 

IMtia cyaTK'a, 1 59 
,, cucullala, 158 
I’ittospoiiim fenu^ineum, 76 
. Plaj'ioidei on, 135 

,, suavi'olens, 138 

Planestieiis I’liseatiis, 159 
I’leetocoaiia, 199 

„ <'loll^^-ala, 208 

* „ Tnaerostaelisa, 1095 207 

Pnoejtvfta lonffi(>aiidata, Klo, 178 
Poih'eeps Philijiprn.sis, 176 
Polanisia Uln lidonii, (18 
„ ieo.s.irvlr.i, 68 
l^ulyalthia, 18 

„ Andainanii'a, 53 

„ liilaria, 53 

„ eeiasoides, 53 

„ oostata, 53 

„ duliia, 53 

»» » var. Falconeri, 53 

)> »i ^ t, Mlabriuscula, 53 

„ Jealvinsii, 53 
if lateiiliora, 52 

„ ' nneiophylla, 53 

„ iiitida, 53 

„ siini.iJuift, 5*2 
„ sulieiosa, 53 ^ 

„ Siunalrana, 53 

Polyc.irpiea, 80 , 

„ eoryinliosa, 81 

„ niaigin.ita, 81 

Polycarpoii, 80 

„ Lirflingia*, 81 

Polygala, 76 

„ • unllata, 78 

„ arvensis, 77 

„ cavdioeariia, 78 

„ Chini'iisis, 77 

„ crolalaiioides, 78 

sf orio2>lei7i, 78 

„ ^ fureata, 78 
„ gluueescena, 78 

„ glonieruta, 77 

„ Karonsiujn, 78 
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l^lyg’ala Icptaloa, 78 
„ U'lophioidos, 77 

„ triphylla, var. glauccBCcna, 78 
Pomatorkiiiua li-iicogaster, 160 
„ McCloUandi, 177 

„ riilicollis, 160 

PopDwia Ilolferi, 51 
Portulaca, 81 

„ olomcoa, 81 

„ quadrifida, 82 

Porzana hicolor, 171 
„ fuaca, 175 
‘ Pratinicola caprata, 166 
„ Indif.'i, 106 

„ leuciu’a, 166, 171 

IMnia flavivc'ntris, 171 '* 

„ gracilis, 165 

„ Jlodgftoni, 105, 166 

„ rufcscens, 106 

„ rufula, 165 

Propanis vinipt'ctiia, 109 
Psilobiuni ca])illarc, 180 
Psophia crepitans, 254 
*rtc'rocar|)u.s manrocarpufl, 187 * 

Ptciucyiiibiuin Javaiiicuin, 117 
Ptd'opus incdiuH, 236 
I’toio.'ipurmmu, 111 

„ accsn'folmm, 120 

„ acorddcs, 120 

„ Plunu'jpium, 120 

„ cimiainoincus, 120, 182 

„ fuscuin, 120 

„ divcrsifuliuin, 120 

„ lauc<'a*foliuin, 120 

„ sciuisagittatuin, 120 

Ptychospovnia siiuplici irons, 201 
I’ucraria brachycarpa, 185 
P^cnoTiotus pyga'us, 178 
Pyctorhis Sinensis, 100 
Pyi Minidantho inaciuntlia, 56 
Pyrenaiia, 80 i ^ 

„ iitt(‘nnnln, 03 

,, cninNlindlora, 92 
„ c dio.si)yricai pa, 92 
„ lanci'olala, 93 
„ serratip 03 

Knllus siiiatns, 175 
liaiiimculus, 13 

„ dilFusus, 15 

,, Indicus, 45 

„ Hceloratus, 48 ^ 

„ siibpinnatus, 45 

„ vostitus, 45 

Raphanus, 66 

„ sativiis, 67 
Keguloidos chloioiiotus, 217 
„ „ var. 168 

„ crochroa, 107 
„ fulvoventer, 167 
„ maculipeunis, 217, 218 


Ilcguloidcs prorogulus, 217 
„ trochiioidos, 217 

„ viridiponnis, 247 • 

lleidleia velntina, 121 
Rciiiwardtia, 134 

„ Indica, 134 

„ trigyna, 134 

Rhinolophus aflinis, 236 
„ GUroensia, 236 

„ larvatua, 234 

„ luctiis, 231- 

„ Yunanonsis, 234 

Rliopalopctaluni uiiiflorum, 55 
Khyiichosia iomontosa, 186 
^liissoina evanida, 25 

* „ minuta, 25 

„ nivoa, 26 

„ obeliscus, 25 

* „ porcrassa, 26 

Koydsia, 08 

„ obtusifolia, 7l 

' „ parviiiora, 71 

Rubia cordi folia, 188 

* Silvlvinionsis, IJ^S 

liiiticilla aurorea, 166 
li>]iaria, 71 

„ ciosia, 70 

S,acco*p('tnlum scb'rocarpnm, 58 
tS'iggunrus Kmn])}ni, 202 
S.iliiialia illalabariea, 113 
Saloinoiiia, 70 

„ angiilata, 70 
„ apiiylla, 70 
„ Caiitoniisn.sis, 78 
„ cylindrica, 70 
„ longiciliat!), 78 
„ obovat.i, 70 
„ oblongi folia, 70 
„ parasitica, 79 
Sapon^i’ia pi'rfoliata, 81 
„ vaccarin, 81 
Saraglossa spiloplera, 170 
Sauianju, 80 

„ armata, 02 
„ ccrca, 02 
„ inacrolviclia, 02 
„ Pundi.ana, 02 
„ Roxburghii, "92 
Scaphiiun Wallnllii, 117 
Schiina, 80 
„ Bancana, 91 

„ crciiata, 94 

„ monticola, 93, 181 

„ Noronh.'o, 93 

„ oblata, 94 

„ Wallichii, 93 

*Schmiodclia chai-tacea, 183 
Schoutonia, 123 
Scolopax riislicola, 253 
Scolopia, 7 1 
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Scolopia Iloxl)iir^hii, 7‘i 
♦Seutus ? iibnormis, 28 
Soafortliia Kiihlii, 200 
Securidaca, 77 

„ in;^pendiculata, 79 

„ ' paniculata, 79 
„ Tavoyana, 79 

„ scandcns, 79 

Scmoiocardium glauccscons, 78 
Scmiplotua McClollandi, 31 
ISothia Iiidica, 135 
Sothia ? kunthiana, 135 
8horea, 95 

#„ lloriljiinda, 100 

„ gratiHsinia, 100 

„ Hclfijid, 100 

„ k'prosuia, 100 

„ obiiusa, 99 

„ rt-iiarigiaim, 96 

„ roljusta, 100 

„ Sianionsis, 100 

„ stcllata, 99 

Sil)ia gracilis, IGl, 179 
„ piilcholla, 16‘f 
*8icydium lusciatuin, 31 
101 

„ acuta, 103 
„ alnifolia, 103 
Asiatica, 104 
„ cordifolia, 103 
»> caipini folia, 103 
„ Cliincnsis, 103 
„ coryli folia, 103 
„ dccagyna, 103 
„ ghitiiiosa, 101- 
„ gravoolons, 101 
„ humilis, 101 
„ Iiidicu, lot 
„ microphylla, 103 
„ lanceolnta, 103 
,f Mysurciisis, 104 

,f riiilli])|)i(-n, 103 

„ polyaridr;!, 101 
„ populifolia, 101 
„ rctusa, 103 
„ rlfombifolia, 103 
» 5> var. qputa, 103 

» 'var. aLiifolia, 103 
■ » ■ varv*CimaricTisis, 102 

» ^ jj .var. Liimcaiia, 103 . 
” j) var. retusa, 103 

„ rhornboidca, 103 
Siiiapis nmcifolia, 67 
„ dichotoma, 67 
ff divaricata, 66 
tf juncca, 67 

)f patens, 67 

If pusilla, 66 

ft ramosji, 67 

tf nigosa, £7 

^iphia erjllirnca, 158 


Sitta Nagaensis, 1 57 
Sjdzixoa canifrons, 179 
Spizalauda Dtsva, 252 

„ simillima, 252 
Stephaiiia, 59 

„ hemandifolia, 61 ' 

»> j) var. discolor, 61 

M » var. glabresccus, 

61 


tf lOLuiiua, oi ’ 

Storculia, 114 
• f, alata, 117 

„ augustifolia, 116 

»» ») var. angnstifolia, 116 

tf it . var. mollis, 116 

„ campaniilata, 117 

f, coociiK'a, 116 

colorata, 117 

ty ft var. fulgons, 117 
„ en.sifolia, 117 

ff fu‘iid:i, 115 

„ fulgons, 117 

„ guttata, 117 

„ IL'ynii, 117 

ff longifolia, 116 

ft linguifolia, 117 

ff mollis, 116 

„ ornata, 1X6 

ft pnllons, 117 

„ parviflOni, 116 • 

„ ornata, 116 

ft rubiginos;!, 116 

,, scaphigiau, 11 7 

„ stiiatillora, 116 

„ urons, 116 

ft versicolor, 116 

ff villosa, 116 
Suya atiogulaiis, 167 
„ fiiliginosa, 16 
Synapt(‘.‘i grandiflonj, 96 
tf odorata, 96 
Sylviparms modostip?, 169- 


Talinum, 81 

ff cuncifoliiim, 82 

Tamarix dioica, 82 
„ gallica, 82 ' 

„ Indioa, 82 
Tapbozous mol.-mojiogon, 236 
ff saccolaimus, 236 

Taiactogcnos Jllumei, 76 
Tchifrea aflinis, 157 
Toluuma, 4-7 

tf C'andolloi, -17 
tf liliifora, 47 
„ mut<»bili.s, 47 
Tonibtrajmia, 89 

ti • bilocularis, 92 

)) coriaco.'i, 90 

tt Japonica, 90 

ft macrocarpn, 00 
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Temstrscmii'i Ponangiana, 90 
„ aoiTata, 92 
Tetra(;oni siinnoiitoaa, 45 
„ 45 

„ asffa, 45 

„ tiigymi, 45 

Thaliotriiin hractcatum, 43 
T\nr.i Jiolica, 91- 
„ C’hincnsirt, 94 
„ Coclijjichinonsis, 94 
„ viiidis, J)l< 

Thrspcsia, 102 

„ lanipas, 112 

„ inacrophylla, 112 
,, i)opulnea, 111 

Tiliacora, 59 

„ aoaniinata, 02 

,, i:u'(‘iiios!». 02 

Tiiianius rohustus, 25 1 
n vaiii'gatus, 254 
TinoHpoi'ii, 59 

„ coidifolia, GO 

„ fiisjta, 00 

„ J\Jalal)ai ica, 00 

„ nudillora, 00 

,, iomciito.sa, 00 
I’innimculuH o<‘n<dinH, 259 
„ Pt kiiiLnsiM, 239 

Tfdanus stagnatilis, 174 

'lV(T<ni Nipaloiihis, 171- 
Tribulus, 138 

„ cistoldos, 138 

lanugiiKKSus, 133 
tell ( 'hi i is, 138 
Till (lira lull o vent vis, 210 
Tiichiisicnna Aldiotli, 1(52 
Ti'idfsiiiis Idnuosa, 81 
„ prniiillova, 81 

Tn(ipt(‘iis Indica, 137 
Triton laldosiis, 29 
„ gciiiniatiis, 20 
,, gildidsns, 29 
„ ((»utturmiAn)‘()riontali.s, 29 
Triimilbll i, 123 

„ angiilata, 128 

„ anima, 129 

„ llarlraMia, 128 

„ i-aiia, 12.S, 129 

„ oldonga, 129 

„ octandi-a, 129 

f, pilosa, 129 

ft „ var. ol donga, 129 

„ rhoniOoidoa, 128 

„ rotundifoli. 1 , 1 29 

,1 soinitriloba, 129 

,, tonuntosa, 129 

Trivalvaria niaoropliylla, 53 
Troc'lialopterou An^t{•ni, 180 
,, ciiniaocuin, 102 

„ liiioaium, 103 

„ Botai’ev, 103 


Trochalopteron variogatnm, 162 
„ virgatum, 102 

Trochus (Moniloa) callifora, 27, 28 

* „ (Solariclla) castus, 27 

„ (Clanculus) {'('yloniriia, £7 

ff „ dopk-irs, 27 

„ „ Kvanssii, 27 

* „ „ Tonnmvi, 27 

* „ (Mokilca) Masoni, 28 

„ , „ rigata, 27 

„ „ scahrosns, 27 

* „ „ Warnefordi, 27 

Tiu'dinus Ahljottii, 160 

„ hrovicaudatus, 160 

* ,, Gavoonsis, 100 

I’lirduliis pallcns, 178 
Turnix Diissiiinicrii, 174 

„ ocidlatiis, 174 

„ Sykcsii, 174 

Tiirtur liuinilir, 172 

tJiiona, 48 

o „ (-(rloplilooa, 52 
„ dasyniaschaly, 52 
„ „ var. Bhiinioi, 52 

„ „ var. Wallichii, 52 

„ dcsnios, 51 
„ dis('«dor, 51 

,, Dimalii, 51 

,, latilulia, 52 

,, longillora, 52, 60 

,, nia( i.iiitlia, 5(5 
,, sIciiopalaLi, 52 
Urcn-i, 101 

,, lobaia, 105 

„ „ v.»r. lanosa, 105 

„ „ var. siimata, 105 

„ iTii(‘ro('ari>,i, 105 
„ rclicul.ita, 105 

„ ribr.sia, 105 

„ rij^ida, 105 

„ scriibiiiiscula, 105 
„ sinuuta, 105 

„ sp('fiosi, 105 

,, tS\\ai1/.ii, 105 

„ viiniuca, 105 

Urocissa ina^nirosiris, 170 
IJrdhtigina r cii^uutum, 135 
Uvuria, 18 

„ axillaris, '^il 

Lrartoata, 50 • 

„ forasuidcs, 53 

„ dioica, 58 

„ diilcis, 50 

„ forniginoa, 49 

„ Ibinicata, 56 

„ granditlora, 50 
„ liirsula, 50 

„ lutoa, 50 

„ inac^'ophylla, 50 
„ inicranllia, 50 ' 
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Uvaria odorata, 61 
„ odoriitissima, 66 
„ purpurea, 60 
„ rpiloHH, 50 
„ ptychgcalyx, 60 
„ rotieulkta, 97 
„ suborosa, 53 
,, SuiTiatrana, 60 

,, trichomalla, 50 

„ uncata, 55 
„ ventricosa, 60 
,, villoHa, 58 

Vareca hctoroolita, 73 
Valeria lanccadblia, 101 
Vatiea, 95 

„ fa^inoa, 96 
„ graiidiflora, 96 

„ Ijmeefefrilia, 101 

„ aenphula, 100 
„ tri^yiia, 101 
VeTiilia pvrrholis, 155 
Vosportilio fbrmosua, 236 
* „ nioutivugw, 237 

„ pli*‘atu8, 143 
Vcspcnigo annoftans, 236 

„ (Pipistrollua) Auatenianus, 236 

„ „ iinbricatua, 235 

Voaperus paehyotiH, 235 

„ (Tyionyctoris) pachypus, 236 

•Vign;i braehyearpa, 185 
„ Oangeticus, 185 
Viola, 72 
„ (lifTiisa, 72 
„ Paliinii, 72 
„ priniulifolia, 72 
j, scrpcnis, 72 


Viola suffruticosa, 73 
„ Walk<;rii, 72 
Viaonia, 114 
„ Indica, 121 
„ unibollata, 121 

Wallichia, 195 

„ carj’^otoidoa, 195, 203 

„ denaiflom, 195, 203 

„ diatielia, 195, 203 

„ oblongifolia, 203 

Waltheria, 114 

„ Americana, 1 21 

„ Indica, 121 

Wrightia earyotoidoH, 203 

Xanthochymus dnb'iy, 88 

„ pictoriiis, 88 

Xanthophyllum, 77 

„ affine, 80 

„ angustifolium, 80 

,, eglandulosuui, HO 

,, flavcscena, 79, 80 

„ glaliciim, 80 

„ inrignia, 80 

„ paniculatum, 79 

ft vii'ciis, 79, 80 

Xylopia, 48 
Xylosina, 74 


Yuhina nigrimenlura, 169 

Zallacca, 197 
ft oduliH, 207 

„ Runiphii, 207 

„ Wallichiana, 197, 207 




ADDITIONS AND ERRATA. 


P{igo4G, 17 lines from top of page, nffty words “i). ehngaia, Miq.,” niU words 
“ FI. Ind. Bat. I /2. 12 j'’ and 21 linos from al)Ove,/j;- “ t. 921)3,” read “t. 92—93,” 
Togo 57, 8 lines from top of page, after words “ slopc.s of,” add woixl “ the ;” and 
after “Pogu” add “Yomah.” ^ 

Pago 61, 4 lines from top of page, transfer tho passage “ 2. 0. Ltw^kanus, {Ments-. 
penman hirsuimn L. sp. pi. 1469 Uoxl). FI. Ind. 111. 8M ; Menfspenna/n /n^/asotoides, L, 
1. 0. ; Coceulus rilhsus, DC. Syst. T. 52d ; iff. and Th. Ind. Jb’l. 1. 101). 

TTab. Frequent in hedges, ahriibberie.s, etc., around villages all over Pegu and 
Prome ; also Ava. FI. Jan. Febr. 

3. 0. i.NCAxx:s, Cohibr. in Linn. Trans. XVII. 57 ; Scheff. Obs. Phyt. III. 76, t. 
10. Mwrs in Tayl. Ann. aor. 2. Vil. 40 and Contr. Bot. III. 

118 ; Ilf. and Th. Ind. FI. 102 ; ^lenisperJman villosam Boxh. FI, Jn<l. HI. 812). 

llAn. Frecpiont in savannahs, mixed and other dx'ciduous forests all over Burmah 
from Chittagong, Ava, Pegu, and Martaban down to Teiiasseriin, up to 3000 ft. eleva- 
tion. FI. March,” to tho bottom of the following page. 

Page 63, 3 lines from the bottom of tho page, for “edition,” read “issue;” and 
6 lines from the bottom, after “t. 910,” add “ Jtmk. PI. Ind. 20. t. 19.” 

Page 67, 18 lines from top of tho page,/ar “ Koxb.,” read “Itelib.” 

Pago 71, 17 lines from top of page, erase tho marks X X*and sahstilate * *. 

Pag(! 76, 6 lines froxn bottom of page, after woi*d “Seed.s,” addvfovd “usually.” 
Pago 85, G lines from top of page, after “257,” add “(C''. biftorns^ TurciJ. in Bull. 
Mox. 1863. 580).” 

Pago 103, 15 lines fromAop of page, /or “/S', fflutbwsa” read “/S', ^fysarenslsf 
Page lot, 4 lines from top of page, restore S. 3fi/sHrensi\ W. A.,” and rcdace 
“S. OT.UTLNOSA, Boxb. (noii Cav.)” to a .synonym; and 1 1 linos from top of page, >>• 

“ Albutilon,” read “ Abtjtilon.” 

Page 105, 3 linos I'rom top of page,/>r “Capsules,;’ read “Carpxd.s.” 

Pago 121, 8 lines from bottom of ])age, after “374,” add “ JK hmjiramea, Turez 
ill Bull. Mose. 186.3, 571.” . . • 

I’ago 125, 4 lines from top of page, for “ read “ X and 20 Jiims from tho 
top, /or O. seahrida” read G. nenmlnatay 

Pago 126, 16 linos from top of pag(j, suhstitale “ G. acumixata, Tuss. in Ann. 
Mus. IV. 91. t., 48,”'hiid reduce “G. scAinnnA, Wall” to a synonym; and 5 lines 
fi dm the bottom, yer “,TV,” read “1111.” 

* ^ag<j 187, 17 lines from top of page, after “ 1/2,” add “poll.” 

Pago 206, 10 lines from top of page, add the words “ Mr, ITomfray of Port Blaii’ 
has since informed me that thi.s palm makes a tnmk 8-12 ft. high, and that the leaves 
are there proportionally smaller. It is found also in the vicinity of Port l^Iouat.” 
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On the okneiml Theory of Dupeey Teleorafhy. 
iiy Louis SUIIWEXDUEII. 

(l{(>(viv(>(l nocotultcr, 1(S73. rt'ad 11 ]i Frhniary, 1H7I.) 

IX'lUomiCTION. 

The name of Duplex Teloiri-apliy” lias becni givoii to that mode of 
Eloetrie TelenTapliy whieli admits of the simultaneous transmission in 
O|)posito direetioiis of sicfiials between two stations throuo-h a sini,de wirti 
Thai this name is lar from happily chosen, is evident ; hut, as it is current 
and has ahvady grained a reeoj;nized footini', it is not cotisidered advisalile 
to endeavour to re])lac(‘ it now by a more rational one, a/id.it .will therefore 
he ailhered to throu^liout this paper.* ^ 

In^ the following investigation ] .shall endeavour to develoj) the 
matheniatieal theory of “ Duplex Telegraphy” in its mysl gem'ral form, 
with the ohj(‘et of determining not only tin; best arr.angement for any 
psy'tieular method, hut also the relative values of dillereiit metliods. 

it is manifest that having from gimeral eonsi<lerations decided on the 
host method, iind (urtlier determin(*d the hrst arrangement for this method 
the remaining dillieulties, due to the nature of the problem itself, will lie 
ejihihited in a clearer liglit, and the means of overcoming them may then 
1 a' 3 more easily discerii(;d. 

* riic (lorman liiiiguii^ejiossessos a peniliarly suitable nonl in " On/rufiprechcn'’ and 
iliu idea is tally rendered by “ Oleichzei(i</es Gc^etixpreclu^u” 


I 
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It is Ixilieved, liowovor, that the sc(incl will show, that if the best 
liicthod he adopted, and for this method the best arraii.Ljfement be selected, 
to suit the partieuhu- line on wddeb (lie method is to be employed, the 
dillicultl(‘s that stand in tlie way of D.iidex dVde^n*ai)hy will liardiy bo 
gividvv tlian iliose whieli are cjieountered every day in ordinary single 
Telegraphy. 

ImI'F.UPKCT J 1 fSTOniOALeSlCETCir. 

Having access to but scanty records in this country, I am not in a 
position to give an (jxhanstive history of this most imj)ortant invention, 
and consecpiently the following sketch is necessarily ineoinjdetc, and 
must b(‘ taken as merely introdiietory, it being reh'gated to tliose better 
situated in this respect tlian myself to ch'ar up the doubtful points of 
priority, and ])rodnce, what is nineli reipiired, a complete history. 

The idea of sending signals in opposite directions simultaneously 
through a single win; is by no means a ne*v one. As ejirly as ISID, Messrs. 
Sienu'ns and llalske of llerlin took out a ))atent in England* for the 
simultaneous transmission of a ])lurality of messages by a suitable combina- 
tion of wires, and, although this patcMit does not reler directly to Duplex 
Teli‘graphy as it was subseipiently understood, it must notwithstanding be 
regarded as a Ibrerunner of it. In point of fact Dr. Wv. Siemens’s idea 
rcpr(’S(Mits the general problem of which J)uph;x Telegraphy is only a 
particular ease. 

In lS5-t Dr. Ointl of Vienna tried his “compensation” method of 
“ du[)le\” working between that capital and Prague, f and on the 80th 
November of the same year read a ])aper before the Kaiserlich Kdnig- 
liche Acadamie of Science of Vienna^ on tin; practical solution of the same 
problem by em[)loving a Bain’s electro-chemical Telegraph a])paratus instead 
of a Morse’s receiving instrument. 

In the svminer of 1S54, after Dr. Gintl’s experiments between Vienna 
and Prague had brought the subject promin(;ntly to notice;, Messrs. Siemens 
and Halske of Berlin, and Jlr. Erischen independently, invented the 
“ dillerential” nie.thod. 

In dan nary 1S55, Edlund§ made experiments bn the line between 
Stockholm and Gothenburg. He employed a “ dilleren-tial” method, which 
be had inv(;nted in 1818 for the purpose of “ineasuring accurately Earaday’s 
“ extra-currents.” 

In ])apers r«'ad at Paris on the IGth July and Gth August 1855|| 

* OL-U)l)fr, 1819. 'i'hc actual wording olTlic Englihli patent is unknown to me. 

t rul.yt. Central hi., 1853, p. 1 1-75. 

J ^Yien Akad. Sit/.uugsl)er., XIV. 

§ I’ogg. Ann., 1H.5G, vol. 98, page G34. 

II Togg. Ann., 185G, vol. 98, page 123. 
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before the Academy of Science by M. Zantedcscbi, he claims tlic lioiionr of 
baviii^ lirst suggested the idea of Du])lex Telegra})hy, for as early as 1820 
he had proved the possibility of the simultaimous transmission of eurrents 
in opposite directions through a single conductor. Having never seen his 
original coininunication of 1820, it is impossible for mo to .say how far tlic-t; 
early ideas of Zantedesehi bear on the problem; hut it is certain that both 
he and Dr. (lintl took a great deal of trouble to prove an erroneous thc()rv, 
vlz.^ that two distinct electrical currents can pass simultaneously in opposite 
directions through tlie same conductor withotit in any way interfering with 
each other. Such a supposition is in direct opjmsition to the electrical laws 
which were already known in 1829,* and besides is in^ no way recpiired in 
order to explain the siin])le ])henomenon of Du))lcx I’elegraphy.f 

None of the above methods, however, came to have extended, or indeed 
any, [jraetical applicatign. They appear to have been attempted doubtingly 
and without contidence, and, although thp trials are generally reported to 
have been successful, yet the methoyls were rejected as impracticable, and 
came to be n*garded as merely of scieiitihc intefbst.J; 

Only recently, after a torpid existence of almost twumty years, has 
Duplex Telegraphy been revived, and come to be the leading topic in 
Telegraphy, securing, after such a lapse of time, the amount of public 
interi'st it rightly deserves. ^ 

4\) ]\rr. Stearns, an American Telegraph Engineer, is due tlu^ honour of 
having appreciated tlu? real vahu^ of Duplex 4Vdcgra))hy, and of having (by 
giving the syst(‘m, modified by improvenuMits of his own, an extended 
application on the lines of the United States) proved its thorough practi- 
cability. 

E.VQUlllY IXTO TITE CAUSES NVIFTCII HAVE DELAYED THE IntUODIM'TION 

0^ THE System. » » 

When Steinheil in 1837 announced his discovery ol* the feasibility of 
om])loying the earth to complete the cleetrii* circuit instead of a. rei^lrn w ire, 
Telegraph Engineers imnuKliately ri'cogiiized its immense inercantile value, 
and did not (hday to yerify his results. * 

• Now, in the career of Telegraphy, the invention of duj)l('X working 
raitks second only in importance to Steinheil’s discovery. The utilization 
of tlie earth reduced by one half the number of wir(‘s renuir(‘<l to carry a 
given traffic : Duplex Telegraphy again almost halves this number. In 

• * Oliin published his classical Nvork “ Die galvaiii^he Kette luathcumtisch beiir- 
h^tet” in the year 1828. 

t Dr. Wr. Siemens, l*ogg. Ann., vol. 08, page 123. 

X t’or the li^ht in which Duplex 'I'ele^raphy was regarded up till (piite laWly, seo 
Schelten, Ditb, S<^binc, Utaeier, Kuhn, &e. 
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the face of this Itict it is not easy to undtTstaiul why the one idea received 
immediate and universal application, while the other, of only about 10 
years more recent (hlt(^, has met until now with universal neglect ; but on 
closer e\aminfition it will be found that there have boon perfectly compre- 
hciisibhi, although not all rational, influences at work. 

An enquirv into the circumstances, therefore, that have caused the 
discovery of a system, the introduction of which must mark the second 
great era in 4\ih‘graphy, to lie fallow for nearly twenty y(,'ars is of the 
utmost interest and cannot tail to be instructive with regard to the 
prosjjects of future progress. 

From an examination of the methods originally proposed for duplex 
working, it will be found that they do not in any way essc'iitially dilfcr from 
those which may now conu) into actual use. The causes therefon*, which 
have prevented the introduction of the .system, must be sought for external 
to the methods. 

The first of these, we find, is that tj^e invention was in advance of the 
re(purcments of the age. Telegraph lines had already been constructed, 
which were (piite ca})able of carrying the given trathc and even more. 
Further, any increase iti traflic could be easily met by an increase in iJie 
numb(?r of wires on the existing Telegraph posts, instead of hy resorting to 
a system, which had, a (‘omplex appcjarance, and after all might not answer. 

Howev(‘r, although the above consid(‘ratioiis explain the course of 
events in certain limited instance.s, and up to a certain time, they do nothing 
towards justifying the costly exp(Mlients that have been generally adopted 
until recently in preference to introducing Duplex dVlegraphy. For instance, 
the reconstruction and multiplying of long overland lines, and (ispccially the 
laying of a second submarine cable when the traffic became too great for 
one. 

[t is true that the succe.ssful application V)f an y duph'x method recpiires 
lines of a more constant electrical condition, receiving instruments of a 
larger rafige,* and Telegraph operators of a somewhat hotter professional 
education ; but,, surely, tlu‘S(} three conditions hav(5 not all at once become 
fulfilled (since 1S72) so as to make I)uj)lex Telegraphy possible only just 
now? No— the causes, which have delayed its introduction so long, have 
been of a much less technical and more irrational nature. 

The nuu’c fact of the du])lex methods appearing complex prevented 
Telegra])h administrations from thinking seriously of introducing them. 

* Hy the “ raiif^e” of a trlcgrapli iTistrnuicnt 1 understaiul the ratio oJ’ tlu* lar^-esi 
to the smallest force hy whifh the instrument in ((iiestion ean he worked without 'l-e- 
quiring a fresh mechanical adjustment. For instanc(‘, Siemens’s heautilul relays can \'o 
easily adjusted to a range «)f 20, f. e., they can he made to work with one cell through an 
external resistanei* equal to their own resistance, and with 10 cells through no external 
resistance, ivilhoHt giving the tongue a fresh adjustment. 
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The ingenious methods were never tried with that zeal and perse- 
verance which is necessary to carry a new invention successfully through. 
They were indiscriminately rejected after a few trials made without method 
or eoifsi deration, and the real conditions of success or failure were never 
examined or |)ointed out. Thus naturally a ])rcjudice was ereatc'd against 
Duplex ^J’elegraphy, and it was fostered by a host of school litcraturi' iij) to 
the latest time as pointed out before. Further, not a single physicist or 
electrician investigat(‘d the ’piestion with a view to ascertaining what 
(quantitative elfect the variable condition of* lines has on duplex working 
as compared with single working, 

If such an investigation had been made, it would liave been found that 
the technical obstructions in the way were by no means so forniidabk! as 
liad been requvsented, and that the electrical condition of the lines, as well 
as the j)erfection of tlip instruments, and the ])rofessional education oi‘ t he 
staff, would liave fully adiuilted of the .siicce.ssful introduction of Dujdex 
Tc‘legra])hy at h'ast 10, if not 20, years ago. 

Jt is true indeed that tlu‘ suggestion of lining condensers for balancing 
tlie charge and discharge* of a line has only heeii made! very lately, hdiig 
one of Stearns’ hap])y ideas ; but tliis sliould hav(‘- been no reason against 
introducing the system on short and overworked lines, wljere tlie charge and 
discharge is impcux'cptible. If only one Teh'graqdi^ administration had 
shewn the perfect qu’actieability o( the system on a sliort line, the cloud of 
pnjudice would have been dissiqjatcd, and sugg(*stions for overcoming the 
charge and discharge on long overland liiu^s and submarine cables would 
have been readily enough given, and then^by large capitals saved. 

To sum up, therefore, we have the following causes which acted 
qjcrsistently against the introduction of J)u[)lex Telegraq^hy. 

Firstly, the invimtion was in advance of the ag(5. 

Secondly, the Telegraph q)f'ofession, young as it is, is far more conser- 
vative than is gootl for the advance of Telegraphy, uuid .mi the whole 
I’elegraph administrations and stalls have by no means that p r.9 less ioi nil 
educati(;n which is reipiired to conduct qn-aetical experiments with a clear 
understanding, and thence dedmic rational conclusions. TMius q)rejudice was 
created, which w*is increased from year to year by authors of school litera- 
tufe writing most diseouragingly of the subject. 

^.diirdly, unfortunately, during all that time no ]>hysieist found it worth 
his while to investigate the duj)lex nmthods with a view to ascertain ([uan- 
titatively what can be exq)ected of them, and how they actually compare, 
with respect to safety, with single working. 

Fourthly, duplex working itself could not q)rogross, because it was 
neither tried nor investigated, and hence no suggestions for overcoming the 
dilllculty of ebavge and discharge ere called for. 
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Great honour must tlierefore be given to Mr. Stearns who brought up 
the subject again so prominently, and who by his zeal succeeded in introdu- 
cing it on a large scale, and so elevated the ingenious metliods from the rpies- 
tionablc ])Osition of “ interesting scientific experiments.” 

I think far less of his idea of introducing condensers or Ituhmkor^t^s coils 
to balance the charge and discharge of lines, than of his having taken the 
negh'cted child up again, against the prejudice of his own profession, and 
shown that it could have a healthy exist(*nce even in the backwoods of 
Anu'rica. I trust that these rdhiarks will not be considered irrelevant in the 
jjrescnt investigation, since they tend to shew how real i)rogress in one of 
the youngest branches of applied science may be retarded for a considerable 
period by notbing but pnijudice of the profession thems(dves, for whom pro- 
gress should be the first essential ; and administrations will see how much 
the advance of Telegraphy will always depend op their recognizing and 
encouraging by experiment inventions that are theoretically sound and tend 
in the right direction. 

G KNER A L Cons r der, ations. 

Before entering on the solution of the problimi for any particular 
duplex method, it will be advisable once for all to state definitely the nature 
of the general (picstion before us. This will not only save time, but the 
subse(pient s[)ecial solutions can then also bo made under a general guide, 
and thus being well linked togetlu'r, the whole inve.^tigation will become 
far mon; lucid and concise than it otberwis(5 would be. 

While in ordinary (single) IVdegraphy the .signals an^ nlway.s produced 
in the same way,/, c., by the .signalling current arriving through the line 
from the distant station, the signals in Duplex Telegraphy may be produeed 
in either of two ways, essentially dilfereiit from each other. Namely, if the 
times of sending Irom the two stations falKtogidher, /. 6\, no current, or 
double current, or «any difference of currents, is in the line, the signals, so 
long as l«!iis state of the line exists, an* prodiieetl wholly or partly by the 
battery of the receiving station. Signals producial in this way .we shall 
call “ duplex sigxials,” and these signals alone indicate the e.ssential 
difference between duplex and ordinary Telegraphy. 

If, liow(‘ver, the momenls of sending from the two' stations do not fill 
together, the signals are then produced as in ordinary telegraphy, and may 
be api>ro[)riately designated “ single signals.” 

It will bo clear then that wlnai the two stations arc at work at the 
same time “ duplex signals” and “single signals” must necessarily folldw 
each other in accidental succession. Nay, one and the same signiti 
produced in either station *niay be partly a “ duplex” and partly a “ single” 
signal. 
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To secure, therefore, regularity of working, tlic signals produced in 
cither way should he invariably of erpial strength. 

Further, as in Duplex Telegraphy the receiving instruments must he 
alwayf^ permanently connected up with the line, it is one of the first recpiire- 
nients that “the out-going or sent current from any station should in itself 
have no effect whatever on the receiving instrument of that station, in order 
that the instrument may he entirely free to receive signals from the distant 
station. I'lius we invariably hav(‘ two condil ions to fulfil in duplex working, 
ind('])endent of f he p.articular method adopted, namely : — 

1. The receiviug iiiatrumeut of each sfatiou should not he affected hj 
its ou'ii seading. 

2. The duplex signals and single signals must he of equal sfrenqth. 

If these two conditions, which arc necessary and suflicient, could he 
always fulfilled. Duplex Telegraphy would he entirely on a [)ar with single 
Telcgra])hy, for the sending^would not oidy not interfere with the receiving— 
the more important condition of 'tlx? two- hut the received signals would 
also he constant in strength, and, tlierefore, fre(pient adjustnxMjt of the 
rc(‘eiving instrument would he no more r(*(pdred than in single Telegraphy. 

Theoretically of course every duplex method hitherto suggested fulfils 
the.se two conditions, otherwise the method would have to he rejected a 
priori and could not find any place in this papei*. 

Practically, however, the different methods may behave very differently 
with respect to the fulfilment of these two conditions, nay, even one and 
the same method is sure to give «juito different results in this respect by 
only altering the magnitude of the resistances of which the arrangement 
consists. For in practice variations, especially in virtue of the line having 
by no means a constant electrical condition, are necessarily going on. Theso 
unavoidable variations it is clear may cause very different quantitative dis- 
turbances of tlie two conditions' (1) and (2) either *if we compare different 
methods, or the same method under diffcTcnt re.sistance arraiigements. 

To make the foregoing clear, we will designate : — ' 

By the force which acts on the receiving instrument on account 
of not being ahl(^ to fulfil the first condition absolutely; 

^ By P tlui force, which acts on the same instrument, when the distant 
statioii is sending alone, i. e., “ single signals 

And by Q the force which acts on the same instrument, when both 
stations are sending simultaneously, i. e., “ duplex signals.” 

Then the first condition (1) is expressed by : — 

P==0 (I) 


and the second (2) by 


P — Q == 0 


(II) 
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Further p cannot bo always kept rigiJly ecjual to zero (on account of 
unavoidable variations in the system) we should at least have ; — 

-i- = D as small as possible ( 1 1 0 

and if P cannot bo always kept rigidly equal to Q, we shbuld at least 
have : — 

P — Q = S as small as possible (IV) 

p, P and Q being functions of the resistj<nces and olectrf)-motiv (5 forces 
of the system, which are knowh so soon as the particular duplex method has 
been seleet(‘d. 

The g(‘n(*ral problem which is to be solved for duplex T’elegraphy may 
now be clearly slated as follows : — 

D ami S are two known functions which must he rigidly equal to zero 
when no variation in the system occurs ; andw]hich for any given variation 
in the system must he ns small as qmssihle^ and dpproximate rapidly towards 
zero as the variation in the sjjstem becomes smaller and smaller. 

Thus the solution of the problem for any given duplex method will 
always be a question of the Minima and JMaxima (Calculus. 

Ifaving then ascertained the best arrangement for eaeli duplex method, 
the methods can be compared inter se, and tliat method will be best and 
should be selected f!)r use which for any given variation in the systcan gives 
the least absolute magnitude to the functions D and S. 

If we suj)pose, however, that the particular duplex method is not given, 
the [)roblem to be solved becomes more general, but would still be entirely 
within the limits of the Variation Calculus, furnisliing no doubt a very 
interesting and important appluaition of that most ])oweidul matliematical 
instrument. The general solution would at once dcdermiiie tlu‘ best metliod 
possible, after wlivch specKil solutions would give the best arrangement for 
that best me^ybqd.^ 

ft ,is, howev(‘r, not my intention to (mdeavour to solve bore tlio 
duplex pr()l>leni in this most g*nicral form. To be able to indit‘ate so 
general and desiuible a solution is by no means identical with being able to 
ell'cct it. d'be task before me is far more simple, since, ao already pointed 
out, I shall investigate each duplex metlnul sepai’ately to determine its |)est 
quantitative aiTangement, a,nd ultimately* compare the diflereiit methods to 
ascertain their relative values. 

To do this, the question may be attacked in two dillerent ways, depend- 
ing on the purpose for which the solution is reipiired. 

Namely, either the solution is to be made when considering the liiiCoiis 
a variable conductor oidy^but not acting peree[)tibly as a Leyden jar ; or 
the line is to be considered as constant in conduction and insulation, but 
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acfcingr as a Leyden jar of large capacity. In the first case the solution 
would be directly applicable to short overland lines (not over 200 miles in 
length), and in the second case to submarine cables, which, if good, may 
alwaysTbc considered sensibly constant in conduction and insulation. 

Furthei' as a long overland line acts both as a variable conductor and as 
a Leyden jar of sufficiently large capacity, it would then be necessary to give 
a solution with respect to both these effects. To obtain, however, the same 
result without rendering the jiroblem too intricate, it will be best to sepa- 
rate the two questions from the beginning, %,nd afterwards combine their 
solutions judiciously for application to the ease of overland lines. 

Ist Problem. What is the best arrangement of any giren duplex 
method when the line is regarded as a variable conductor ^ but not as acting 
perceptibly as a Leyden jar ? 

2nd Problem. M jial is the best arrangement of any given duplex 
method, udie.n the line is regty'ded as a Leyjlen jar of large capacity, but not 
as a variable conductor. * 


The second probhiin may be (Expressed more* clearly as follows 
2nd Problem. What must be the distribution of condensers along a 
given resistance, in order that the two essential conditions (1 and II) mag 
be least disturbed for a speed of signalling variable bet ween two fixed limits?* 
It is clear that the natuiv^ of these two probhm^s is very different, 
because in the first we have to deal with forces constant with res])cct to 
time, while in the second the forces acting are functions of time, /. e., of the 
* A tclo^M’aph lino always acts as a coiulcuscr with capacitv and conduction resist- 
ance in each point of its entire lenj^dli, while an artilicial condeuMM*. such as a Leyden jar, 
ivhieh we arc able to produce siitlieiently cheaply, has only capa<-ity but no percopliblo 
conduction ivsistanee in each point. This is in fact the es.scntial dinerenco between a 
me and a condenser, and, tlnn-etbre, in order to render their chart-es and discharges under 
10 same eircunistanccs a.s nearly as possible equal, as is reqyiivd for ^luplex working, it 
he necessary to find the law accoi-(ting to winch to distribute a certain given system 
ot condensers along a given resistance. • • • 


This law will clearly be a function of the signalling .speed within its limits r>f varia- 
ion ior instance, say the signalling sp(«ed is consent, or its range zero, then clearly one 
coudensij esmnected to any point of the given resistance would ' .su%e ; only the ma- 
mu e o le capacity of this owe condenser would be determined by its position witli 
H-spect to the resistance, and in ad.lition to this would ofcour.se ho fixed by the sigualling 
spoef lyd the known capacity of the line. 

iMirther, say the .speed of signalling Is variable between 0 and oo , or its range is 
I'liriy only an infinite number of .small coiidenseivs distributed along the 
the very .same manner as the capacity is distributed along the lino 

woiUd be"r I thi* imaginary caw 

Telegraph line, identical with the one used 
limits Practice, however, the speed of signalling varies only between narrow 

the action f T condensers required to Jeproduce as nearly as possible 

nothing\Lfl„d f determined. Until this law is known we can do 
. 8 it approximately by experiment, however tedious it may be to do so. 


2 
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s|Kr<l. (Tlie foivos in this case* ar(' ])r()portioned to tlio true 
currents.) The latter problem being far the more intrieato and for my 
special purpose only of secondary iiuportaiiee, L shall begin with the solution 
of the lirst. ’ 

{SOLLTTON OF THE IST J'hOPEEM FOK AiNY OIYEX DuPLEX VeTUOI). 

T] hat \s the best arrangement of any giren duplex method^ ivhen the. 
line.ts regarded as a variable conductor, but not as acting perceptibly as a 
Leyden jar ? 

I. The riridgc Method.* 

'J'his arrangement for duplex worliing is hast'd on the well known 
melhod ol eompariikg (‘leetrical ivsislanees “Wheatstone’s llridge,” and 
f'igure I gives the general diagram, when this method is ap])lied for duplex 
working. 


■Bgl. 



It lias also been iimposed to use Itulmikorir.s coils for balancing the elU'ct ol'ebarge and 
disebarge, 'Phis met bod, however, I believe iiiiist be always niucb interior to tbt one 
ot n^irl;> condensers, inasmuch as the strength of a, Voltaic induction curi’i'iit scareef\ 
depends on the spei'd of signalling, while the charge' and discharge of a line, it is well 
known, is not at all an inconside'rabh' function of the signalling speed. 

'rherefore, if the strength of the induction current had been adjusted to balance the 
charge and di'icbaige of the line fora certain signalling speed, the balance wouhl be consi- 
deiMbly and at once disturbed if the speed varied even slightly; and since so long as 
hand signalling is us4.d a ceidaui variation in the speed of signalling will always exish 
this method will prove a. failure, or at all events will render fresh adjustments more fro- 
<pientl\ ncce^sarv than when condensers are used. 

* Dr. Wr. yieiueus mentions this method in Dogg. Aim. Vol 08, p. 122, 1856. 
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Explanation of Diagram. 

clodromotivo force of llic battery. 

/3, intoriiMl resistance of the si^nallin<j^ battery. 

'IVlej^ra])!! key of ])eculiar coii.structit)n to be described lier<>aft«'r. 

//, the r*cei\iii^^ instrnineiit c<ninected u]) in tliat braneb of tin* bi itl;;e wbieb wlieii 
njea‘'nriiijj;' resistances would contain the galvanometer. The letter // represents also the 
resistance of the recelvinu^ instrnmi iit.* 

a, b, and d ar(‘ the l)ranches of the brid<je. 

J, the resistance between the rest-eontaet of the key and earth. 

7 C, an adilitional resistance to be inserted in thi*battery branch for reasons to b(' vt-n 
further on. 

/, the resistance of tin* resnltant fault (“real absolute* insulation” of the Hue) actiii^ at 
a distance* V tVeun station 1 and at a distance /''from statiem >1 (beeth /'and /" e*\presse‘el 
in resistances so that /' -j- /" — / etjual the “real cemeluete)!* resistance*” of the* line*). 

Fm thcr : 


L* the “ measured eoiiductor^f resistance of the line when measured from Station 1, 


y/' the 


Ti' = l'4. 


_i F' 
i -fTp 


measured conduetor”* resistance e)f the line when measured iVom station 1 1, 




i + l' 


/ the* com])le\ resistance of the eluple>\ arranj^e*me*nt. in statiem I, /. e., the resi'^tane•l* 
between jeoiiit 1 and (‘arth. • 

//'the conii)le\ re-sislanec ejf the duplex arrani?e*ment in statiem II, /.c. the resistance! 
be‘lwe*en point 2 anel e*arth. 


To 1)0 (juito j^rciionil wo must sii])|)Ose' tlint the T(‘l(‘^raj)li lino, which oon- 
noots tho two stations T and LI, has a dilloront resist anoo wlu'ii nnmsnrod 
iron) station J than wh(*n in(‘asni‘(‘(l front st.ation 11, and that lliiindoro tho 
host I’osistanco arrani:>;(‘inont of station T must ho also dillbi'ont from that 
of station II witli resjxu't to n^iaL>'nitueh‘ of re*sistaj)ees, ^ 

d’lu! r(‘sistani‘('s which ai'o similarly situated in hotli tho stations will 
he elesi^nale'd by tho same hjil(*rs, ami to indicate* tho statioji t.o wliich thi'y 
hehnio*^, i*acli letter will have one accent in station I and lieo accents in 
stalieni 11. 

Mr. (). Ile*M\fsi<le* rhil. Muj^. Vol. \LV, I87d, stale's tlnit Mr. Kd<*n of E(Hnburf>-h 
cl«ii^is lo ba\e* Mi^^u;e'steel ibis me*thoel at abemi the same* time* as Mr. »Sle*arns of Hoston 
li. S. Am. took out a ])atent for it. 

Sie nu'iis's i)olarizeel re‘la>s are well ail.i])te*el for this piir|H)se on ace*ount of their 
gicat sensiti\ene‘ss anel wide range; d'Arline’ourfs i<*l.os weudel alse) answer we*ll. 

t (»ene*rally the*se me'asnre*<l values //and /."will be elitlercnl from eae*h other, 
^sjjccially tor long ove'rland lines. 'I'hey can be*e*emie e*epial emly uneler two e'onelilion.s, 
either it the* resistane*e e)f the* re'sultanl fault (/) is so great that the total e'onduclen* 
rcMstaue'e* ot the line (/' -J- /" = /) can be neglee*te*el agahist it, eer fur any magnitiide of c, if 

the latter has a positiou iu the middle of the conductor, /. e. when /'=/"= - 

2 
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Further, if a relation between the resistances of one station has to hold 
good between those of the other station also, the letters will be used without 
any accents. 

The great practical advantage of the Bridge method, it will be cfear at 
once, is that any kind of receiving instrument which has been used for 
single working may also be employed for Duplex Telegraphy. This fact 
must always be of great consideration for any administration that contem- 
plates the general introduction of Duplex Telegraphy. 

General expressions for tlih two functions D” and “ S.” 

To obtain the functions D and we have lirst to develope the general 
expressions for the forces p^ P, and Q, say for station I. 

By jp' we understand the force which acts on the receiving instru- 
ment g' of station 1 when that station is sending alone. (Station II at 
rest.) , 

p\ in our particular case, is therefore ^proportional to the eurrent which 
passes through the galvanometer in a Wheatstone’s Bridge when balance is 
not rigidly established, thus ' 


p' a E' 


N' 


\^h(‘^c A/ = d' — b' (L^ -|- p") — aM/ — b^ c' 
and ^ 

N' = g (b' + d') (a' + c') + r I g' (a' +b'+c' + d} +(o' + d') (a' + b') | 

+ a'c' (1)' + d') + b'd' (a' + c') 

Further, by P' is understood the force which acts on the receiving 
instrument in station I, when station II is sending alone : Single Signals, 
This force in our particular case is proportional to the current wliicli 
passes tlirough the receiving instrument of station I when station II is 
sending alone, and we have consequently ' 


a C'V'f 


where C" is the current which enters the line • at point 2, when station 
II alone is sending; C' the part of this current C which arrives 
actually at point I (on account of leakage between points 2 and I, a part 
of C" is lost), and C" p' ij/' that part of the current C" p^ which ultimately 
produces the signal (single sig?ial) in station I. The current 0 *^ /a' arriving 
at point 1 branches off in two, one part goes through a' and the other 
through g* to earth. 


Further 


C'f ^ E" 


N" 




m* = g;" (b* + d’} + d’ (a' + bO 


where 
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'‘'=r+TT7' 

_ f'(a' + bQ + a '(l)^+ .10 

(l' + <l'J(a'+b'+g') + b'(a' + K') 

and N" an expression identical in form with N'. 

Further by we understand the force which acts on tiie receiving' 
instrument of station I, when both station^ are sending simultaneously : 
Duplex Signals. 

This foree is again proportional to the current which under these 
circumstances passes tlirough the receiving instrument g ' of station 1, 

This cuiTent can be expressed by 

— (T^ <ti' 

» n 

and therefore : 




0 -' being the current actually in the line at point 1 when both stations are 
sending simultaneously ; and this current, being the algobraieal sum of two 
currents may be either -f*) or — . We will suppose that o-^ contains 

the sign itself. 

Further we have 


, E/m/ E"m'' , 

=^77 

n' = (b/ + A' + f ') Ov' + gO + }*' (f' + <>') 
and ' is a function wliich beeohies indentical which ij/ ' if wo put 

w' + /S' ~ f. • ► • 

Therefore the two functions D and S are for the Bridge ’ method 
(station I) most generally expressed as follows : 


D/:=- 


W ^ 
E" N' 


I A' 

fi' 


(IIP) 


and S' = E ' • 


ST/"' 


E'b' 


'A' 


(IV') 


and similar expressions will be obtained for station II, namely 
1 A" 


E" N' 


E' N" ' / m'f 


and = 


E" b" 


+ <r" 


(III") 

(IV") 
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Bigid fulfilment of the first condition^ i. e.y D = 0. 

For station 1, wo have D/ = 0 

wliioli o(juatioii can only be satisfied by A' = 0 

since tlie other factor of D^ cannot become zero for quantities larger tlian 
0 or smaller than go. Then substiiting for A^ its value, we have 

aM'-l)/ (1/ + //')— -0 {Y) 

or balance in station I, when that station is sending and station II is at 
rest, must he rigidly established. 

Thei’efore, if balance in station 1 is disturbed, say by TJ varying or by 
.any other cause* external to we must have means of couvcaiiently r(‘- 
cstablishing balance, without delay. This of course could always be done 
by altering either all the branches, al^ hi, and dl, or any two of them, or 
only one of them ; but it is clear tl)at so long as the variation of fJ 
which disturbs the balance does not exceed certain -limits, balance may be 
regained by altering only one of- the three bmnebes available, and as this 
will also be more eonvt'uient in practice than altering two of the branches, 
or all tliive simultaneously, \v(‘ shall make the su])])()sition that : — 

‘ Balance is re-established by an appropriate re-adjust nient of one of 
the three and table bra ne ties d'\ 

The question tberdbre is, which of the three branches, b, or d, is 
the best adapted for, the purpose ? 

To d(‘cide this we must remember that for station II, in accordance 
with the first condition ( D = 0), a similar equation has to be fulfilled, 
namely 

a" d"-b" (U' + P') = 0 (V") 

Now /)' tlie complex resistance of the arrangeiiKiiit in station I, is a 
function of all the ri'sistances in station I, and similarly //' the com])h‘X resis- 
tance of the arrangement in station II, is a function of all the resistances 
in station IL TluTefore, generally, if in (Jrder to obtain balanc't', say in 
station I, aiiy 6f Vbe three branches a', h\ d’ W(‘re adjusted^ pi would alter 
in cojisequence of this re-adjustment, and thereby the balance in station J I 
((Mjuation V") would be disturbed, and vice versa. In other words the n'- 
adjustiiig in one station would interfere with the balance in the other station, 

* Causi'sofiHoturhniur to hnlauco external to Z''urc inappreciable in practice 'and 
tbereibn* niaj be in-^'b’ctcd Iroin llic beginnin-^. 

t I'inallN, ^^ll.■lI the be.st resistance arraiigcnient has been Ibnud, the resislance of (lie 
dillcrent branches will be expressed in terms of L, and tbenfore to becj) the best arrang-e- 
nuMit when L varies between any tw'o given limits will involva* necessarily a simultaneous 
alteration •>!' the resistance of all the branches. 

If, however, the variation of /ms sinalUn comparison with itself, an alteration of 
branch for the purpose of re-e.slablisliing balance is justified, and would be absolutely 
correct if the variation of L were infinitesimal. 
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and therefore rif^id balance could he only attained after a series of sucecssivo 
adjustments in both the stations, and then only, from a theoretical point of 
view, approximately, introducing practical ditticulties almost insurmount- 
able. • 

HowevA’, examitjing the positions of the three branches, it will be seen 
at once that b acts as tin* galvanometer branch of a bridge for any current 
arriving through tin' line. Thus if we were to tullil the condition, 

ad— fg = a (VT) 

for both stations, the value of p would bt^come at once indepc'ndent of 
^ 1 ,* and conse(pienlly any adjustment of b' to re-establish balance in 
station 1 wonld not alfect in the slightest degree the balance in station If, 
and riee verm. 

'J'hiis, presupposing the fullihnent of this condition (opiation VF) for 
both the stations, the branch b would evidently be the best suited for adjust- 
uKMit.f Under these circijinstances it ,would then be clear that balain-e 
in either station can be obtained by a single, adjustment of/;, and tlu'refore 
we may call cipiation Yl '■'‘the ininiediale btdanee condition^'' and the 
rullilment of this condition, being of the gr(*atest practical importanei' to 
ensure the success of duph'x working, we are justili(Ml, nay evem compelled, 
to use this relation (e(piatiou VI) as the basis for all subseepjent investi- 
gations. , 

We will thorefor(! supi)oso henceforth, that 

ad — fg=:0 (VI) 

is rigidly fulfdled for both the stations. 

Uut, as the value of/ depends on the position of the key, which during 
signalling moves fi’oni contact to contact I and back, the rigid fuUilmcnt 


of equation (VI) lu'cessitates at once that 

W + /?=-f ; (VII) 

not only for both the contacts and 4, but also for all *the intermediate 
positions of the key. Thus su])])osing that w + — f, v. e. the resistance 


from contact I through battery to earth ecjual to the resistance from contact 
^ to earth, a key coustriuded in such a way that contact I is not broku'ii 
before contact 8 is made, and that contact is not brokvn before contact 
4 is made, woukf fullil the required condition ent irely. Keys of this kind 
call be* easily ('iiough constructed. It is true that in any su.h key, there 
will be always a mona'iit when the contacts .‘1 and 4 are simultaneous, and 
when therefoi’e the resistance to earth is not / as it ought to be, but only 

. ^“a4.a + l- + - F(h) 

Therefore if — ff/ is very near zero, p becomes most rapidly independent of b. 

t Further, it must be remarked ihai, even if the condition ad — = 0 *^^^t 

rijjfidly fulfilled, still by adjusting in the branch ft wc have “ «C(Wcm/crrM)alance, whereas 
h^ adjusting in a or we sliould on the contrary have “ retarded'* balance. 



16 L. Schwendlor— Ow the gm&ral Theory of Duplex Telegraphy. [No. 1, 


/ 

2 * 


If it is, however, considered that the time during which this error lasts 


is very small compared with the time it takes to make a signal, its disturbing 
effect will never be appreciable in practice, e. p will remain sensiblj con- 
stant during the time the key is moved to produce a signal. * 

There will be no practical difficulties connected with the fulfilment of 
equation (VII), and therefore also none with the fulfilment of equation 
(VI) ; for p tlie internal resistance of the signalling battery is the only 
quantity which of itself can altfer in time. However, this variation of for 
any efficient form of signalling battery being invariably steady and small, 
it will be always possible to neutralize its action in time by a simple re-ad- 
justnient of to. 

If Leclaiiche’s cells are used, or well prepared Minotti’s, a weekly ad- 
justment of to should be sufficient. The measuring of/? will always be an 
easy matter.* 


Bigid fulfilment of the %id Condition^ i. e., S = 0. 
The general expression for S' was 


S' = 


Wf m" 




E'l)/ 


■f 


(IV') 


N'/ • • 11^ 

Eemembering that by equation (VJI) 

w/ -f- = (I 

wo know that \j/f ^ </>', and substituting further for tr' its value, the general 
expression for becomes : — 


S' = 


E"ni ^' 

"W 




11^ t ’ 






r (IV') 


and this form of S shews at once that it is perfectly immaterial for duplex 
working by the Hridge method whether the same or opposite poles of the 
two signalling bi|,tteries he put to liue,t for in both cases equation (IV') 
becomes : 


S': 


— E'-t 


(IV') 


E ' ’ n' 

Further, it will be seen that the right hand member of equation (IV') 
* My Iricnd Mr. R. S. Brough siiggoskHl tlu; following very si in])le 'method for keeping 
W-I-J8 -f (Vll) 

Insert a small galvanoscope in the branch h, for which balance is established with 
respect to the received current, i. e. 


ad-fg = 0 (VI) 

Now note the dellection on the galvanoscope when both stations are sending simul- 
taneously, and again when tlie station for which /3 is to be measured is sending alone. 
'I'hen dearly if these two deflections arc equal, w + /8 must bo etpial to f. If thetwd 
deflections are not e(iual then altyr w until they become cipial. After the determinatiou 
is made, the galvanoscope is short circuited. 

t In practice however I prefer to put tlie same, namely, the positive poles to the 
hnc, as then defective insulation will not be felt so much. 
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cau be transformed* into E'— which is egual to j/, or we have generally 


i. e. the iliffetmce offerees by which ihiplexand single signals in the same 
station are produced is egual in magnitude and sign to the force by xchich 
balance in that station is disturbed. 

Consequently the rigid fulfilment of the first condition (D = 0) 
will entail the rigid fulfilment of the seeoaid condition (S = 0) and this 
it will he clear is only due to tlie fact that the complex resistance p is in- 
dependent of b, and that the key during signalling does not alter p ; whence 
it follows that the peifeetioii of the key in this resireet is of the’ greatest 
importance. There are, however, no practical dillicultics connected with the 
construction of a key which fuKils condition (VII) perfectly. 

13y the aid of the relatiens given in equations (VI) and (VII) we havo 
therefore gamed the great praotiml advantage, that Duplex Telegraphy 
will he entirely on a par with single Telegraphy, if the moans of atteining 
rigid balance are sufficiently accurate, convenient and rapid. 

But, even .supposing that we are unable to keep that balance ri-idly 
for any length of time (on account of Z varying), we can nevertheless bring 
the regularity of duplex working as near as possible to that of simde work- 
ing by making D and S as small as pos.sible for any givSn variation of X. 

napul approximation of the two funelions D and S towards zero. 

For station 1 wo liad 


Q, , K' in' 
® =1' « 


which we may also write 


, E'b' 
b = p' a 

ii' 


* We have 


JL 


iiik — An 


3 
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m 

N'^ 


b' 


k' — A' — 
in 


and 


n 

Further if \vc call the value of h which in station I establishes rij^id 
balance for any j^iven values, a\ d' and X', we^ have 
A'=^b;8L' 

where 8 L' is the variation of whicli throws the balance out, and which 
variation may bo either positive, zero or negative (8/y shall contain the 
sign in itself). « 


Further substituting 


and 


m' 


The expression for S' may be written as follows : — 

F' 


S' = p; oc G 


J' 


81 / 


G' F' 


which is the best form of 8' for our purpose. 

'I'lie I'unctiou S' consists of two factors, namely, of G' which, at or near 
halance, is ])roportional to the current hy which du])lex and single signals in 
Station 1 are j)roduce(l ; and of F' which at balance — O. 

Therefore to maki' S' as small as possible when balance is disturbed, we 
can only do so l>y nniflving^^''' as small a.^ possible, whicli is evidently tlie 

Further 


case lor y = a maximum. 

. b 


S' 

F 


«' = ir 

S' -= G' F' 

and since at or near balance 

P' a G' 

it follows that 

D' = F' 

i. e. the 1st condition is also fullilled by 
, m' if/' 

y = — — a maximum. 

. ^ b' 

Our problem for station T would therefore bo most generally solved if 
wo make the function y' a maximum, remembering that the variables con- 
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tainocl in y have to fulfil two condition equations, namely the immediate 
lalanee (equation VI) and the balance (equation V). 

Substituting for m' its value, and remembering that 

il' + J?' 

on account of the immediate balance condition (equation VI), we get 


a' (g d^) ii d' 
a' + S 


But 


a^ -f d^) 
a' -f' g' 


tlio complex resistance of station I (the expression for p has become thus 
siin})le on account of the iinmediate balance condition VI). 

Further 

• ‘ 'l' T,.. „ 

+p 

(on account of balance in station 1, being established, ccpiation V). 

Thus we have 

y' -= p' -f p" + 

for station T. 

And similarly 

p + p' + L'' 

for station 11. 

Therefore the rapid approximation of both the funefions I) and S to- 
wnrdfi zero in both stations is obtained, if we make the complex resislanacs f 
ami f)" maxima. 

Kow the form of p shews at once that it has a maximum for 

(a + 0 (g + d) 

^\hich, in consequence of equation (VI), gives at last 

a = g = d--f 

From the development of this result it will be eh^ar that llu! .relation 
e\prcs^(‘d.l)y C(puiilon (Vlll) must hold for either station independent of L. 

All that now remains is to determine h, and furtluq’ to fix the ahso- 
lule magnitude of any one of the branches. Before doing this it is however 
nec.(issary to enquii’ti what the other (actor ot #S, namely (j, becomes in 
conseqnimce of fulfilling the regularity condition as t‘xpressed by equation 

(Vlll). 

The current which passes through the reeiuving instrument to produce 
“ single” as well as “ duplex” .signals is at'balance expressexl by 
• a g 

Q : 

(a + g) I L (a + g) +'2 a (g + d) | 
which expression has a muxiiiium for either a or y. 


X. const. 
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The maximum of G, with respect to a, it will ho seen, contradicts the 
regularity condition, since a ■== g d could only satisfy 

4^=.o 

cl a 

if d wore negative, a physical impossihility. 

However, the maximum of G with respect to y, gives 




g^) + 2ag*(d-g)=0 


whieh Is satisfied hy 

a = g rrr d 

This is a fortiiuAtc coineidcuec and siiealvs well for the Bridge method. 
Now substituting for a and d their value g in the expression for the 
current O, wc get 




1 


X* const. 


4) L +»2 g 

and this expression multiplied by v^g gives the magnetic effect of the receiv- 
ing instrument, namely : 


M = 


X const. 


4i Ji + 2g 

whieh has an absolute maximum with respect to g for 

L 

^ 2 

Further substituting in the balance expiation (V) 

L 


: d = = 


2 


w'C get 




(IX) 


Wi! Iiavc tlicrdbru lliu following two oquiitioiis by wliich tlic problem 
; generally solved 


a-g = d = f- f- 
, a L 




(VJII) 

, -(tx) 


by L being understood the measured couduetor resistance of the line 
from that station for Avhich the best resistance arrangement is to be 
calculated. 

General Desulfs. 

1 . The branches of the bridge with the exception 
of the one lying opposite the line must be equal to each 
other and severally equal to half the measured con- 
ductor resistance of the line. 
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2. The branch lying opposite the line should be 
equal to the 6th part of the measured conductor resis- 
tance of the line, and in this, the smallest of all the 
brailches, readjustment of balance should be made 
only. 

Nos. 1 and 2 ncccssitato the alteration of all the branches if Z, the 
iiKjasured eondiietor re!?istance, altcM-s within wide limits. A <letei*miiiation 
of X will therd’ore be retjuired from fime to time. 

From the developmi'ut of these general *resulLs it will be evidcait that 
they fulfil the following conditions : 

I. The irregnJnritj/ of aiffniila in the one atation is cntirclu ii^i^epen- 
(lent of the irrcifularil if of si ijnal'i in the other station. 

II. The irrefinlaritif of signals in each station is due ontij to balance 
not being riguUg estnbljshed, 

III. If balance in cidfier station \s disturbed^ a single adjustment in 
the branch b will re-establish that balance, 

IV. Any disturbance of balance loill have the least jfossible e/fect on 
the received signals. 

V. Maximum current at balance. 

VI. Maximum magnetic ejjeet of the ma.vinium current on the receiv- 
ing instrument, , 

{To be continued,') 


J3EscuirTro>"s or new IMatiine Moleusov ekom the l^^l)lAN Ocean, 
bg IMessus. G. and IT. Nemee. 

[Keceived aiul reiul ltli March, 1871.1 
[With LMate I.] 

The present paper is a continuation of two whieli were publldied In 
Vol.^ XXX Vi 11 for 1SG‘) of the Society’s Journal, at pp. (55 and 1*75. 'fhe 
types of all the species now described are in the extensive colleetion belom*’- 
ing to the d’rustecs of the Indian INTuseuni, to whom also we are indi'bt- 
edfor the use of the drawings from which the accompanying plate has b(‘on 
executed. A considerable number of the more interesting forms were obt.iln- 
cd by Mr. Wood-lMason, who in 1S72 spent two months dredging at the 
Andaman Islands; in the large and fine collection of shells made on this 
occasion, particularly interesting owing to the careful manner in which tlie 
^specimens were preserved, their exact habitat recorded, ifci*., veiy many 
interesting novelti('s still remain to be described. We regrid that figures 
of the three new species of Marginella have be*cn accidentally oitiitted from 
the plate, we hope, however, to figure them before long with our next 
paper. 4 5^^- 
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CoNUfl (ClIKLYCONTTS) PRETTOST7S, 11. Sp. 

A spooiineii of this lovely shell was dredi^^ed alive hy Mr. Wood- 
Mason at about 4.') fths. ; it most resembles C. sabalahis, K., from which it 
can he distinguished by its more pyriform, eles^antly produced shapel by its 
bein^ nearly perfectly smooth (on the under side only, on ^rds of the last 
wliorl, are unusually distant, impressed grooves to be traced, and even these 
are almost obsohde) ; in colour it is like Fig. 457 of the Thesaurus ((7. spec- 
trum) being white, throiighout closely dashed with wavy, brown, slightly 
pinkish splashes, these markings are somewhat larger and more distinct 
on the spire, and also form two irregular bands on the body whorl ; 
a})cx very sharp, spiry much ])roduced, composed of 14 whorls, acutely ang- 
led in the middle (as in C. Malaccanus), above this arigle spirally striated, 
striie numerous, near the apex very slightly granular ; interior of the aperture 
a beautiful })ink, white near the margin ; epidermis tljin, smoothish, compact. 

Long. 00 Mil., Jdiain. 25 Mil., Long. Aperts 48 Mil. 

Andamans. 

CoNPS (CiiETiYcoxus) Masoni, n. sp. 

This shell may ])rove to be the true C. muscosus of Lamarck, it cer- 
tainly resembles must closely the shell figured by Iteeve, IM. A XIX, Fig. 
I07o, as the young of the We.st Indian V. charactcrislicuSy Ch. and identilieil 
by him as the variety named mnscosus by Lamarck; iMr. Wood-Mason 
dredged at the Andamans, at a depth of 15 fths., ten living specimens of 
this interesting species; its alHiiity to the true West Indian G. charactcris- 
licas is remarkable, but, besides its mucb smaller size and dilferent h.abitat, 
it can be distinguished by being more contracted at the base, by the ajiex 
being very sharp and pointed instead of obtuse, by the two spiral grooves 
being undulat(‘d, especially strongly near the apex, giving the shell 
almost a coronafol apjiearance ; the coloration, as remarked by Ui'cvc, is 
ol a dilferent ]jattery Irointhatol typical O'!, clutructeristiaus^ being composed 
of much Ju’oader (lames, interspersed with more numerous and iiiiiT zig-zag 
lines, and tlic s[)irc, instead of being ornamented witii rather numerous and 
somewhat narrow; brown markings, jiosscsscs few but very broad Hames of 
that colour; tliere is also a very marked dillereiiccin the strife near the base: 
in G. vhuracterislicm these are more raised and rounded, as well as regularly, 
though somewhat distantly, ivtieulated with brown and wdiite, in our 
Fast Indian species this reticulation does not exist, and these striiv, esjie- 
cially tlie uppm* ones, instead of being raised are pricked in ; the epidermis 
is thin, close and compact. 

Long. 25 JMik, Diam. 14^ Mil., Long. Apert. 21J- Mil. 

Conus (ltiii:?ocoNus) SEYCirKLLENsis, n. sp. 

bhell like G. JirmincaSy Born, but constricted in the middle of the body 
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wliorl, more attenuated at tlie base, wiili tlie wliorls of tlic spire morn c‘ou- 
vex ; colour a uniform brilliant oranj^e, here and there of a lij'iifcer t>ha(h‘, 
faintly stained vvitli lii>‘lit-br()\vn at the extreme base. 
i*jong. Jll) Mil., Diain. 19 Mil. 
fcseychelle Islands, liare. 

M ATl(HNKLI<.V ((IlABKLFA) rr(TUU\TA, 11. S]1. 

Shell small, rather thi(*k, resembling a miniaturo M. gemma ^ A. Ad. 
(i—frslica, llv. var.) whorls six, spire conically exserted ; rufous brown, 
throughout indistinctly mottled, round the centre a ratlier broad wliite 
band and row of distant, ngadar, sejuare, dark-br<3wn spots, a, second h'ss 
distinctly marked band near the base of the last whorl*; columella n'^ularly 
f()ur-]>laitod, ai)crturo strainlit, very narrow, outer lip much thiek. ned 
and ndh'xed, marked with three brown sjiots. 

Long. Alik, Diain. IMil., bong. Apert. 1] Afil. 

Mauritius. (Coll. Dr. 8toliczlia and Indian IMuseuin). 

MaKOINKIJA (VonVAlMNA) INCOXSIMOL^A, 11 . Sp. 

This small species Ix'longs to the same group as the sne<‘ec(linii’, l)oih 
being allied to JZ. neglrc/a^Scnw . ; shell white, shining, smooth, whorls three) 
to four, th(‘ last one contracted at the base, swollen above ; n)ai-"in of the 
outer lip slightly tlexuous, two up])er plaits on the ,eolunielhi small and 
transverse, the two lower ones large and nearl\' jierpendieular. 

Long. Mil., Diam. l‘,*l\ril., liong. Ap(‘rt. 2 Mil. 

Mauritius (Coll. Dr. Stoliezka and Indian Museum). 

MaiIOINKMA (VonVARTNX) DKKOUMIS, n. sp. 

This small sin'll r(‘S(*inhl('s no sjx'cies of the g(*nus known to us, 
execjit J/. .v?/r/'r/.v, 8ouv,, Journ. de Conehil., iSoS, ]>. 97(5; tin' pr(‘S('nt species, 
how('V(‘r, dilfers in not having jts last whorl as regularly e\ liinlrieal, hut 
abruptly inclined to one side, making the aperture shorb'r a,nd nnu’(‘ eon- 
traeled, and giving the sheila somewhat deformed apjK'aranec* •, tin' two 
lowtM’ plaits on the eoluniella are of a dilferent character, instead of hein^j* 
nearly transver.se, as are the two upj)er ones, they are almost ])erpendieular • 
on the last whoiJ instead of three, there are only two pink hands, both very 
bro^d, the band on the up[)(‘r whorl is also just above the suture, not beneath it. 
Long, d.j Mil., Diam. 21 Mil., Long. Aj)ert. 2 Mil, 

Ceylon. JLirc. 

CiTJlARA AArABTLTS, 11 . Sp., PI. I. Fig. 11. 

Shell small, oblong, fusifornily ovate, spire short ; whorls seven, longitii- 
tlinally strongly ribbed, ribs rather distant, on the last whorl unusually 
convex, the.se ribs, on the last thix'e whorls, are formed of swolh'ii, almost 
spln'i’ical granule.s, on the two apical whorls they are very small, eolourh's.s 
and without sculpture, on the other two the rib.s are also colourless, but with 
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iliL* iiitei'sticos transvorsoJy, railier distantly and very regularl)^ ridi^od ; 
nliite, with a double row of bright brown granules on the 5th and Gth 
wliorls, witli three of the same double rows on the last whorl ; outer lip 
tliieki'ued, very regularly ridged, coluimdlar margin relleeted and I'ldged, 
a])ertiire very straight, with a very small noteh at the top. ‘ 

Long. 7 J>iam. o jMil. 

]\lauj'itius. 

IMiTjn (PusLv) Ckkntca, n. sp., PI. T. Pig. 9. 

Shell small, stout, glabrous ; whorls eight, obtusely rounded, apex do- 
eollated, longitudinally, somewhat indistineily [)lleatelv ril)bed, rilis smooth, 
wide, elose together, i!i the inter.stiees transversely minutely striated, seulp- 
tur(‘ altog(*ili(‘r obsolete on thi‘ hack of (he last wJiorl ; eoloiir rieli ehesnut- 
hrown, with a inoderah'ly broad white hand round the iniddh' of the' last 
whorl, orn:mient(‘d in its eentn' with a row of sf|uar{% distant, regular brown 
spots, this \\hiti^ hand ean he traei'd indi-stunetly lu'ar the sutun' of tlie uppi'r 
wliorls ; int(*rior of th<‘ aperlure ])rominently ridged, eoluinella five-plaited. 

Seven or eight speeimens ol‘ this prc't ty -^pi'eii's have come under our 
noti(*e, its nearest ally si'eins to he M. j[)ar(l(iH'i, Kiist. 

Long. IL^' ]\Iil.,'l)iam. 51 Mil. 

Mauritius. 

NasS.V (lIlAl.v) SISTHOIDK.V, 11. sp., PI. I. Pig. (}. 

Shell l‘usifornd> ovati', thiek, udlowish-hrown, with a nari’ow hlaek belt 
just above th<‘ .suture, and a si'eoml broader one in tlii' ei'iitri' of the last 
whorl ; whorls live to six, depressed into a sort of groove lu'xt the suture, 
ohli(pu'ly ratlu'r closely longitudinally ribbed, I'ntin' snrfaee spirallv ridgi'd 
with whlt(‘, funning small, somewhat indistinet, vvhito grannies where the 
ridge.s cross the Jongitudinal ribs ; inner lip with tin' callus defined, of a 
deep mauve colour, witli three plaits at the base : outer lip sini])h!, strongly 
varicose, iiderior a deep mauve colour, irregularly ridgc'd with white near 
the margin and with a single white zone near tlu' ei'iitre ; operculum ty))i- 
eal. Totally unlike both in form and <*<)lour the other s]»eeies of the genus 
ill th('ses('as, it has some analogy with certain species of Nidnun, 

Long. 17 iMih, THam. 11 Mil. 

Andamans. (Poll. Jlev. J. Warne(ord,Dr.8toUezkaa.nd Indian Museum). 

Nassa ('Felasco) STorjczjCANA, n. sp., PI. I. Pi^r. 8. 

'I'lioie is only one speeios of tlie genus Unit at all resembles this inter- 
esting form, viz., A. Ad. (China, fJenson) numerous speei- 

iiKais of whieh we have seen in all stages of growth from Madagascar, Mau>: 
ntius, Ceylon, and Arakan ;• the shell here described is considerably smaller, 
more ivgutarly and closely longitudinally ribbed, the interior more richly 
stained with brown, Ihe last whorl seulidured with incised, transverse lines 
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over i of its length, whereas in N. semijylieata there are merely a few almost 
obsolete strite at the base ; in N. Sloliczkana there is also a very distinct 
second sutural row of well-developed granules, not existing in N. semijjUvaUi. 

LT)ng. 10 Mil., Diam. 55 Mil. 

(\alicut? (Coll. Dr. Stoliezka and Indian Museum). 

Nassa [AncuLAnTA] callospiua, A. Ad. [r* juv. ? n. sp.] PI. I. Fig. 5. 

We have long hesitated whether to regard the shell here figured as a 
new species, or merely as a not fully devi.‘lopcd form of N. callospira 
in which the characteristic callosity does not extend to the apex ; in this 
latter typical stage, the Indian Museum possesses a single specimen also 
f]‘om the Andamans, the sculpture appears to be perfectly identical, the 
ash-coloured hands are somewhat more apparent in the form figured ; the in- 
terior of the typical specimen is a light yellow, especially vivid within the 
canal, hut in the form here tlcscribed, the interior, in the seven or eight 
irpeciinens seen, is a pure wfiite. • 

Long. 105 ^lil.j Diam. 7 Mil. 

Andamans. (Coll. llcv. J. Warneford, Dr. Stoliezka, and Indian Museum). 

Nassa [Niotiia] sinusigeua, A. Ad. var. Oernica, PI. I. Fig. 7, 

At first we thought this Mauritian form might be separated as a dis- 
tinct species, none of the eight or nine specimens ^^‘en are filleted with 
brown in the manner figured and described by Jteeve in his monograph of 
the genus, the variety here named and figured being merely stained with 
that colour at the sutures and at the base of the last whorl, especially vividly 
round the basal canal ; the jiresent variety, moreover, can scarcely be de- 
scribed as ‘‘ granulated at the sutures,” though indeed there is a slight trace 
of something of the sort ; in other respects it agrees with the figure and 
description of the typical form. 

Long. 115 Mil, Diam. 7 Mil 

Mauritius. (Coll. Dr. Stoliezka .and Indian Museum). 

Ktssoina minutv, n. sp., PL I. Fig. 15. 

Shell very small, shining, white, somewhat reseinbliug R. ohelisciiSy 
Keel. ; whorls eight, angularly turreted, the first three thin, embryonal, with- 
out sculpture, sometimes decollated in the adult, the others ornamented 
with longitudinal, thick, slightly obliipie, and somewhat irregular ribs, inter- 
stices smooth ; last whorl with a single spiral row of prominent granules near 
the base, at the termination of the ribs ; outer lip thickened, smooth. 

Long. 25 Mil., Diam. 1 Mil. 

Andamans. (Coll. Indian Museum and Kev. J. Warneford). 

Kissoina EVAXiUA, n. sp., PI. 1. Fig. 11. 

Shell very small, white i whorls six, convex, the lirst two emhryoiial, 

4 
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and smooth, the rest longitudinally sculptured with oblique, some- 
what indistinct and distant undulations, disappearing altogether on the lat- 
ter half of the last whorls, spirally striated throughout, strife close and 
somewhat scabrous, causing the outer lip to be minutely but rognlany den- 
ticulated; columella abruptly twisted backwards, making a sharp angle at tlio 
base of the aperture, 'rhis species resembles B. nivea, A. Ad. from Australia, 
but is a smaller shell, composed of fewer whorls, spirally striated throughout, 
instead of only on the basal portion of the last whorl, the ribs also are not 
so strongly developed and are ’more oblique, the peculiar formation of the 
aperture and its canal ai-e, however, exactly similar. 

Jmng. 2Jj Mil., Diam. 1 Mil. 

Andamans. 

lllSSOTNA PERCKASSA, 11. Sp., PI. I. Fig. 13. 

Shell large, very thick, white ; whorls sc’^eii, angularly turreted, the 
last equal ill size to the other six, the first five sculptured with very 
massive, longitudinal ribs, on the last two whorls the sculpture is obso- 
lete, traces only can be seen near the columella, the last wliorl has a trans- 
verse, lather indistinct furrow beneath the suture and a vmy broad, rounded 
and callous rib, extending from the top of the aperture to the margin of the 
outer lip, becoming somewhat indistinct near its termination ; columella 
thickened and rell(‘cfH‘d, outer lip very thick and callous, angled near the centre 
at the point where the previously mentioned rib joins it. 'flic furrow below the 
suture and the broad rib near the base of the last whorl are characteristics 
not known in any other species of the genus ; it is also a more callous shell. 

liong. 8 Mil., T)iam. 3 Mil, 

Mauritius. Haro. 

Arcuella, n. sub-gen. 

Dillering from typical species Nnlima by regular spiral slriation and 
by the columella being twisted back, so as to form an acute angle at the 
base of the aperture. 

EiTLTisrA [Arcuei.la] aiirtetca, n. sp., PI. I. Fig. 10. 

Shcjll slender, aciculate, white and shining ; whorls fifteen, very narrow 
and tortuous, regularly and closely but veiy minutely spirally striated 
throughout, a somewhat superlieial groove is apparent, a little below the 
centre, on all except the last and lirst live or six whorls ; columella thicken- 
ed, twisted and bent backwards, forming a sharp angle at its junction with 
the outer lip ; interior of the aperture striated ; varices certainly exist on 
the whorls, but they arc too indistinct to be traced satisfactorily ; in shape 
this shell somewhat resembles EuUma tortiiomy Ad. and liv. 

Jiong. 8 Mil., Piam. 1.; Mil. 

Ceylon. A single specimen only lias been found. 
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Teochits [Solaeiella] castus, n. sp., PI. I. Fig. 4. 

Shell conoidal, glabrous ; white, ornamented with brown, sometimes 
in disj;ant broad flames, sometimes in minute close reticulations, base white 
on the out^ half only, streaked or marbled with brown ; whorls five to six* 
angular, spirally keeled, keels prominent, four to five ; outer half of the 
base with five, distant, impressed spiral lines ; round, and entering into, 
the open, deep umbilicus some six spiral rows of close oblique granules, the 
outer row of which is the largest. * 

Alt. 7i Mil., Diam. 9 Mil. 

Ceylon. (Coll. H. Nevill and Indian Museum.) 

Teochtjs [Clanculus] Tonneeeet, n. sp., *?!. I. Fig. 3. 

Shell small, turbinated, similar in shape to our G. Ceylonicus, J. A. S* 
for 1869, p. 167, (? =^^depictu8, A. Ad.) ; white, above marked with broad 
flames of chesnut-brown, ctfi'the base closely mottled with the same colour ; 
wliorls five, convex, with four rows of spiral, coarsely granulated keels on 
each whorl, last whorl at the periphery almost rounded, with two rows of 
the ^iral keels more strongly developed than the rest ; interior of the aper- 
ture striated, forming a slight denticulation at the outer margin ; base slightly 
convex, with nine rows of granulated keels, margin of the umbilicus 
thickened and rather indistinctly twisted or denticulated, somewhat as in 
C. scahrosus, Phil, in this respect differing essentially from C, Ceylonicus 
and most others of the sub-genus ; it is somewhat allied to C. Krausaiiy Phil, 

1 have named this shell in honour of Dr. Fabre Tonnerre, who some years 
ago presented to the Asiatic Society of Bengal a valuable collection of 
birds, shells, &c. 

Alt. 6 Mil., Diam. 7 Mil. 

Aden. 

Teochus [Monilea] •Warnefordi, n. sp., PI. t Fig. 2. 

Shell flatly conoidal ; whorls six, angular, spirally Hbbcd’ with rather 
distant, slightly undulating costulations, keeled at the periphery*; on the 
angle of the last whorl, a row of slightly raised transverse undulations, 
givmff the shell a coronated appearance; brown, irregularly and minutely 
reticulated with white ; base smooth, glabrous, closely ribbed, ribs somewhat 
superficial, flat, with a smooth thickened callosity round the umbilicus, 
forming a tooth on the margin of the columella ; interior of the aperture 
barely striated. The only species at all resembling this fine shell are Moni- 
lea riyata, Phil., M, calUferaj Lam. (also found in our Indian Seas) 
^and our M, Maaom; it can, however, be easily distinguished from all 
of them by the above characters. 

Alt. 9i Mil, Diam. 18i Mil 

Andamans. Bare. 
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Thochus [Montlea] Masoni, n. sp., PI. I. Pig. 1. 

Shell in form resembling M, calUfera^ Lam. but more depressed ; whorls 
six, elosely and acutely spirally keeled, alternate keels larger, very closely, 
obliquely decussated, both on the ridges and in the interstices, whereas in M. 
callifera the ridges only are decussated ; flesh-coloured or white, above radiately 
striped at wide intervals with reddish-brown, partially continued on the 
base, throughout irregularly and closely mottled with brown ; base closely 
j’ibbed, ribs scabrously decusfated, a broad and raised callosity round the 
open umbilicus, this callous rib being very closely and regularly convexly 
striated ; columellar margin very thick and callous, much contorted, interior 
of the aperture barely* striated, nacre very thick and brilliant. 

Alt. 11 Mil, Diam. 16 Mil. 

Andamans. (Coll, liev. J. Warneford,Dr. Stoliezka, and Indian Museum). 

SCUTIJS [?] ABNOEMIS, n. sp., Pb I. Fig. 12. 

Sh(‘ll colourless, thin, oblong, slightly arched ; apex nearly central, broad 
anterioi’ly and squarely truncated, posteriorly abruptly and peculiarly 
compressed, forming in the centre, from the apex to tlie margin, a deeply 
excavated ti’ough, with a corresponding raised, acute projection in the inte- 
rior ; concentrically and continuously striated, striae anteriorly abruptly 
angled. This remaikable shell is unlike that of any mollusc hitherto describ- 
ed, and should ])]‘obably form the type of a new genus j unfortunately 
neither Dr. Stoliezka nor ourselves have as yet been successful in obtaining 
it alive, it tlKjrefore seems best to class it temporarily as a species of Smtus^ 
althougli it diliers from all the known species of that genus in being 
posteriorly, not anteriorly, acuminated and compressed \ the internal, acute 
ridge is also peculiar. 

Long. 31 ]\Ii]., ])iam. 19 Mil. 

Penang ^Dr. Stoliezka). Chandpur, Day of Bengal. 

» Limopsjs compeessa, 11 . sp., PI. I. Fig. 17. 

Shell resembling L, Japonica^ A. Ad. but more compressed and the 
umbones more prominent, it is much loss inasquilateral than X. cancellata^ 
Kv. ; the interior is of a distinct green hue, irregularly and somewhat in- 
distinctly longitudinally striated ; there are about fourteen teeth, slightly 
and irregularly tinged with chesnut-brown, on each side of the hinge ; ex- 
ternally it is sculptured with rather crowded longitudinal striae, scabrously 
decussated and with the alternate stria) larger j umbones prominent and 
acute ; e]>idermis very long, thick, and silky. 

Long. 20 Mil., Diam. 20 Mil,, Alt. 5 Mil. 

Andamans. Dredged alive at 8-13 fths. (J. Wood-Mason). 

[Coll. H. Adams, Esq., Dr. Stoliezka, Eev. J. Warneford, Indian 
Museum.] 
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Pecttinculus planattts, n. sp., PI. I. Pig. 16. 

Shell flat, orbicular, umbonal perfectly straight and much pro- 

duced ;• white, mottled and variegated with reddish-brown, longitudinally rib- 
bed, ribs about 24, each one divided by adeep groove in the centre, throughout 
closely, almost fimbriately, decussated with crowded transverse striae ; mar- 
gin deeply incised ; teeth 14 on the posterior and 11 on the anterior side ; 
interior mottled with brown, distantly grooved. I know of no species at 
all like this interesting Pecten-liko species, pfirhaps it most resembles JBect, 
vitreus^ Lam. 

Long. 14 Mil., Diam. 14a- Mil., Alt. 4 Mil, 

Andamans. 

Triton [Guttubntum] orientalis, n. sp. 

This beautiful species isydl figured by lleeve, PI. XI, species 38, though 
it seems almost incredible that he could have confused it with the South 
American Triton gihbosus, Prod., correctly figured later on in the Iconogra- 
phy, PI. XIV, species 38 b. and c. The outer lip and four varices are very 
broadly and flatly expanded, the canal is more produced than in the true 
T. gihbosiis and slightly umbilicated, as in T. labiosus, Wood j the columellar 
margin and interior of the aperture are white, the sculpture and epidermis 
are similar to those of T, gemmatuSf Rv. ; operculum normal. 

Long. 33 Mil., Diam. 20 Mil. 

Four living specimens were dredged by Mr. Wood-Mason at the Anda- 
mans. 

We take this opportunity to point out that the 'Sftell described by 
Sowerhy in tlie Thesaurus, PI. 328, Figs. 537-8, from the Red Sea, as 
Cifpraea Maeandrei, is a mere variety of (7. Bechii, Gaskohi from the same 
locality. ^ 

Pease having described, Journ. American Conch, for 1867, a Mitra 
{Nebularid) assimilis (very doubtfully distinct from Nebular ia caeligena, 
Rv.), we propose to change to Mitra {Turricula) OarrettM, the shell de- 
scribed as Mitra'ammilis by Garrett, Proc. Zool. Soc. for 1872. 

The shell described by Lienard as Leptoconchus Bobillardi, Journ. de 
Conchil. for 1S70, p. 305, and figured by ourselves in the Society’s Journal 
lor 1871, PI. I, fig. is Coralliohiajimhriatusyk, Ad. ; we are indebted to Mr. 
Henry Adams for pointing out the probability of the above identification 
and for giving us an opportunity of examining a typical specimen. 
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Kemaeks on some Indian Fishes, — hy Surgeon Major Fhancis Day. 

5 (Keceived March 25th ; read April Ist, 1874.) 

Amongst a small collection of Burmese fishes presented last year by Mr. 
Theobald, of the Geological Survey of India, to the Indian Museum, I found 
a species of Goby of the genus Sicydium which appears to be undescribed. 
The exact locality in which it was captured has not been recorded, but 
I believe it to be identical with a specimen in my collection from 
Pegu, which, being in Europe, is not available for comparison. 

Sicydium fasciatum, sp. nov. 

B. iv, D. 61 V. 6, A. 11, C. 13, L. v. 70, L. tr. 15. 

Length of head, of caudal fin apd height of body each 1/5 of the total 
length. Eyes, diameter 2/9 of length of head, nearly 1 diameters from the 
end/ of «nout and JJ apart. Bcvly subcylindrical : head rather flattened 
superiorly and broader than high, its breadth being equal to its length 
excluding the snout. Cleft of mouth horizontal extending to below the 
middle of the orbit : li[)s rather thick : snout overhanging the mouth. 
Teeth, in the upper j«aw small and implanted in the gums in a single row : 
those in the lower jaw large, conical, recurved, some distance apart, the 
anterior ones being the largest and the posterior one likewise some- 
what larger than the lateral ones. Fins, dorsal spines rather filiform and 
projecting beyond the membrane, being 3/4 as high as the body beneath : 
pectorals nearly as long as the head: vcntrals short forming a complete 
disk. Scales somewhat irregularly arranged, extending forwards nearly to 
the eyes, those anterior to the dorsal fin and also in front of the anal much 
smaller than the others. Colours reddish-brown, with about six vertical 
darker bands on the body wider, than the ground colour, some dark spots 
likewise present : under surface of the body dirty yellowish-brown. Fins 
nearly blacTc with a light, nearly white, edge. 

Mahitat — Burma to 2i inches in length. 

Semiplotus McClellandi, Bleeker. 

A fine specimen of this fish in excellent condition also existed in the 
same collection, this being the first time that it has been found so far to the 
eastward. During my recent tour in’ Assam, I ascertained that its distri- 
bution is much more extensive than had been hitherto recorded. Under 
the native name of Lah-ho^ee, it is common in the upper portions of the 
Boreli river near Tezpur. I also obtained it near Goalpara, and from all 
tTio afiiuents of the Brahmaputra that I visited in Upper Assam, but it is 
generally known as the Sun-de-o-ree or Eajah mas. Fishermen assert 
that it was termed Bajah’s fish, because all that, were caught had to be 
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taken to the native Eajahs for their special eating. As food it does not 
appear to possess any very excellent flavour, whilst it seems too common to 
render it necessary to issue any strict orders regulating its consumption. 
I did not find it in the main stream of the Brahmaputra, and it Is said 
only nominally to reside in the clear side rivers. 

Labeo dyocheiius, McClelland, 

Ooreah or Heel goreah, Assam. 

B. Ill, D. 3/10, P. 18, V. 9, A. 8, C. 19, L. 1. 43, L. tr. 8/8. 

Length of head 1/5, of caudal 2/9, height of body 1/4 of the total 
length. Eyes, diameter 2/11 of length of head, 3 diameters from end of 
snout. Snout with ^ores and a lateral lobe, the lower labial fold interrup- 
ted, Fins, the dorsal commences nearer the snout than the base of the 
caudal, whilst it is somewhat in advance of the ventrals. Scales, G J rows 
between the lateral line and the base of the ventral fin. Colours, bluish 
slate colour becoming lighter on the abdomen : fins black. * 

Habitat — Throughout Assam. 

This species is a distinct Labeo and not a Cirrhina ; it attains a large 

size. 

Barbus hexagonolepis, McClelland, or Bohir of the Assamese, is 
entirely distinct from Barbus hexasticlms, McClelland, or Lohnra of the 
Assamese, with which it has been identified. The mouth of the latter has a 
considerable resemblance to that of Barbus tor, but the shape of the 
opercular bones at once distinguishes it from that species. 
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IJmcoud of ttte KirMiiPuii Meteoihte op 23iid Skpt. 1873. — 7?// IT. B. 

Meolicott, Esq., Officialing Superintendent of the Geological 
Survey of India. 

[Hoccivcd July 1st, 1871'] 

At the meeting of January of this year several lino specimens wore 
cxliibited of a meteorite that had lalleu on the 23rd Sepicmbc'r, 1S73, 
partly in the State of Bhawalpur and partly in the Multan district, on 
either side of the Sutlej. The largest picee.s and the greatest nnmher fell 
close about the village of Khairpur, 72"^ 12' E. long., 29® 56' N. lat., 36 
miles east-north -east of Bhawalpur. It has hence been called the Khair- 
pur Meteorite, though the name seems to he a very common one through- 
out this region of the Punjab. As we are not likely to obtain a-tiy more 
information on the subject, what has been received may be recorded. It is 
not as exact as could bo dtisired, but as much so as can usually be attained 
without special ihipiiry on the spot. 

The position of the known falls have been recorded on maps, received 
from Major Minchiii, Political Agent for Bhawalpur, and from Captain Lang, 
Deputy Commissioner for the Multan district. The numher of stones that 
fell about Khairpur is not mentioned. Five are accounted for, but from 
tbe terms of the forwarding letters it may be inferred that others wei*e 
procured. On the Multan side. Captain Lang mentions the finding of 7 
pieces, 4 at diiferent spots near Gogewala well, close to E. S. E. of Mahomed 
Moorut ; two at Khurampur on right bank of the Sutlej, and one at AraoU 
two miles to N. W. of Khurampur. Of these one only is in known hands, 
5 
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It was received from Col. Ralph Young, 11 R, Commissioner of Multan, 
as liaving hillen near M 3 dsi, which is 12 miles from the nearest of the above 
mimed places ; but the stone is probably one of those seven. The range 
thus covered by the fall has a marked lineal direction, bearing 35° S. of K,, 
N. of W., with a length of sixteen miles and a breadth of about three. 


of Specimens. 
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The live first fell at Khairpur. In the letters forwarding B and C, 
and I) and E, separately, it is said “ Those stoiu's were taken i'roin several 
pieces that fell in the neighbourhood of Khairpur:” and that they were 
“found imbedded in the earth at a depth of about 1-^ feet at various places, 
Jibout a mile and a'half from Khairpur to tin? eastward, and about a mile 
apart.” E is the one from the Mylsi Pergunuah. 

All are very irregular in shape, and more or less broken. Some of 
these fractures arc evidently done by hand, others probably at iho moment 
of falling ; while several seem to have occurred during th^^ fall, the gl.izi ng 
being partially renewed. In two of the latter eases, the fracture forms a 
nearly plain surface. 

Nothing exceptional is ap]}arcnt in thcrcomposition of this Meteorite; 
it is a stone , of th^* usual steel gray colour, and dense crypto-erystalliiic 
texture., 

The specific gravity of F is 8.GG. 

Several aeegunts of the appearance of the fall are appended : 

Note ly the Rev. G. Yeates, Church 3nssi(marj/ Society, Multan, received 
throuijh Ma.ioii iMjnculv. 

1. “ On the morning of the 23rd of September, 1873, at 5.10 A. M., <a 
meteor was observed from a spot about 12 miles south of Multan, in the 
rimjab (Lat 2fP 20' East, Long. 7F 40' or nearly so). 

^Ihe observer was on the ground in the middle of a wide plain witli 
nothing to obstruct the vi»w. The morning was remarkably fine and clear, 
the sky unclouded, there was a faint glow of light in the East, but the sun 
was still about 45 minutes below the horizon. 
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2. “ It is difficult to estimate the size of tlic meteor, as it was more a 
cluster of meteors, each one far exceeding the size and hrightnoss of a star 
of the first magnitude, than a ‘ fireball’ Tl« breadth of tlie train left belli nd 
tliem Inust have been from 3° to 5°. A\mus was at the time about 25® 
above the horizon and very bright, but she was thrown quite in the shado 
when compared with tlie brightiu'ss of the meteor. 

“ Its first ap])earancc in the west, towards which the observer’s face 
happoiicd to be turned, was so like a rocket which had reached its height 
and was just bursting, that the first iiupres*sion was that some one in a 
distant village was amusing himself, at that early hour, with one that 
had remained over from a last night’s display : hut this idea was speedily 
dispelled, as, instead of dying out, it rapidly increased in brightness and 
continued to move on towards the observer, leaving a tail or train behind 
it. Its motion was not very rapid but steady, and by the time it had 
r(!ached about 10° of the meridian, which it passed south of zenith, it 

as. suuied an exceedingly brilliant appearance, the larger fragments glowing 
with an intense white light with perluqis a shade of grcim, taking the lead 
in a cluster, siuTOunded and followed by a great number of smaller ones, 
each drawing a train after it, which blending together formed a broad belt 
brilliant fiery red. At this time it lit up the whole country, casting dcu'p 
shadows and having the effect produced by the electric light. In this 
way it proceeded until it reached a ])oint nearly due (;ast, paling again a 
little as it drew near the horizon, when, about 20° above it, it appeared to 
go out, rather than to fall. 

“ The train it left continued very bright for some time and was distinctly 
traceable for more than three (piarters of an hour afterwards ; at first 
changing to a dull red, then, as the morning broke, to a lino of silvery gray 
clouds which broke up into separate portions and floated away on the wind, 

3. “ From the rough dnigram attached, it will be noticed that the 
course of the meteor was unusually long, extending through* very nearly 
ISO®, its first appearance, as sketched, was as near as possible iif a sjiot 
close to the star Algenib, which was just faintly visible, about 15° above tho 
horizQji in the west. It then passed close under Orion, tho lowi'st star of 
which (Uigel) was very near if not on the meridian, and disappeared on tho 
other, east side, about the same height from the horizon as it was noticed 

at, in the beginning of its course. 

“ For some time after the meteor had disappeared, but while the train 
still continued to attract notice, there was perfect stillness which was 
Jnterrupted by a loud report followed by a long reverberation which 
gradually died away like the roll of distant thunder. 

“The report seemed to come from the soulh, in which direction there- 
was a tope of Fepuls, about quarter of a mile off, but one man, who was a 
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witness of it, said it seemed to him to come from the north, as he said the 
artillery were practising in Multan, The time that elapsed between the 
bursting of the meteor, when fitst noticed, and the report was about four 
minutes.” 

Mr. Ycates describe.s the meteor in the meridian as attaining an altitude 
of 50® from liis point of view, which seems to be about 30-40 miles from 
the projected })ath of the meteor, and about 50 miles from Khairpur in the 
direction of the major axis of tlie area covered by tlie fall. 

The following observations arc extracted from a letter of Major Min- 
chin’s. 

“ I was in camj;^ at a place about G miles from Ooch and 50 miles from 
Bhawalpiir at the time, and was roused from slecjp by a brilliant light 
followed by a loud thunderclap. The next day we heard from Bhawalpur 
that the explosion of the meteorite was so violent as to shake the house 
and sham all the doors ; and in the coiyse of U few days the Tuhsildar of 
Khairpur sent me in 3 meteoric stones, 2 of which w(To forwarded to you 
and one to the museum at Lahore, which he rt'ported had fallen at places 
about a mile apart and about a mile beyond Khairpur, which is 36 miles 
east of Bhawalpur. 

“ One of the meteorites fell close to a man who had gone out into the 
jungle for the })UFpose of nature, and frightened him so much, that he 
hardly knew what occurred and was under the impression that the stone 
pursued him for two houns ; but ho shewed the spot where it fell which was 
the first [)ieco found. I have had the spot marked approximately in the 
map you sent, and which is herewith returned, some portions fell in the 
Mylsi district on the right bank of the Suthy. 

“ At Bhawulgur in this State, 80 miles from Khairpur, the meteor was 
seen but no explosion was heard ; and I have been informed that it was seen 
at Biinnoo and Kohat on the frontier and also from the Terar hills above 
Peshawur. * * 

‘‘A correspondent in the Pioneer mentioned having seen it at Jodhpur, 
and Mr. W. Beckett saw it near Moradabad on his way from Nynee Tab 
Stating it roughly, the meteorite would appear to have been visible within 
a radius of 300 miles of Ivhairjiur.” 

The following observations are taken from the Fioneer newspaper, of 
the 30th September. 

“ Multarij 24i<tli Sept, 

“ Sir, The appearance of an extraordinary meteor, of which I daresay 
you will have notice from other quarters, may justify my venturing tq ^ 
describe it as seen from the neighbourhood of Multan, and under very 
favourable circumstances. 
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“ Duty called me to be on the Shujabad road, about 13 miles south of 
Multan, on the morning of the 23rd instant. I had stopped for the night 
ill one of the rest-houses, and rose early toi continue my journey southward. 
Wliile* my man was getting the dog-cart ready, I walked on enjoying the 
fresh breeze which was from the south, and after a long and wearisome hot 
season was most grateful and reviving. I had gone on about half a mile 
and the cart had just come up to mo when, as I turned my face full to 
the west, crossing over the road from the east, a brilliant star made its 
appearance right opposite mo, about 15 decrees above the horizon. It 
moved on slantingly upwards .and towards us, hiirsting almost immediately 
as a rocket, but without scattering to any extent, all tjic fragments or stars 
keeping close together, and marching cm its way steadily but slowly across 
the whole heavens, crossing the meridian about 00^^ from the horizon close 
under the constellation. Orion which was close to the meridian at the time, 
and proceeding on to a point in the east nearly exactly opposite to that at 
which it first ajipeared. 

“ From its first appearance it increased rapidly in brightness, and long 
before it had got half way, lit up the whole country with a greenish light, 
not unlike the eflect of the electric light. The dillerent fragments into 
which it broke up were distinc'tly visible, more than twenty of them I should 
say, all of a brilliant palish green, moving in parallel pourses, two or three 
of the larger ones taking the lead in the centre, and each of them leaving a 
tail of red light behind it ; these tails blending into one formed a huge 
band of light from one end of the heaven to the other. 

“ From the moment it shone out brilliantly we all stood, spell-bound, 
in perfect silence, the more marked in the dead stillness of the morning, 
and as it died out we stood watching the wonderful path it had trod. The 
oflR^ct was most thrilling, when silence was first broken by the Ya Allah 
of one of the servants. We still remained motionless, expecting nothing 
further, when a loud report, as of a number of cannon iriP the iT^stance, shook 
the very ground under us, reverberation I’olling on for a considei’able time 
and dying away at length like distant thunder. Unfortunately, I had 
no wiftch about, me at the time, nor indeed, had 1, should 1 have thought 
of looking at it, to count the minutes between the explosion and the time 
its sound reached us, as I did not anticipate hearing it, but I should say, 
from experience in such things, that about three and half minutes must 
have elapsed. This, counting 1,100 feet per second, which is, I believe, 
the rate at which sound travels, would give about 45 miles as its distance at 
^ the time of its disruption. Its explosion must have taken place almost 
immediately after entering our atmosphere, through the denser part of 
which it must have passed. It had all the appearance of being very close ; 
indeed for a moment the feeling was that it was coming unpleasantly so , 
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and contrasted rcmarkabl}' with the dark background of the sky, which it 
did not illuminate. 

“ The train left behind remayied very briglit for some time and gradually 
faded. It was evidently allectcd by the wind, as it first broke up 'into a 
heavy irregular line, then into small detached clouds, which remained 
visible for ujiwards of an hour afterwards, and only disappeared when the 
briglitness of the sun rendered them indistinct. 

“ This month has been very prolific in small meteors. I have noticed 
them in greater numbers than ‘usual, but this one exceeds anything I have 
ever witnessed. On getting to Shujabad, 12 miles distant, 1 found tliat 
the noise had aroused many ; some saw it, but it was difheult to judge 
from the description given whether it apjieared more over-head or not. 
What I have lioard of it here too, since my I’cturn, is to.o vague to form 
any opinion from. Perhaps other accounts of it viay throw light on its 
extent, &c.” ^ G. 


Bhawnlpore State, 2Uli Septrmher. 

Sir, — On the morning of 2^1rd September, at 5 A. M., the following 
phenomenon was observed on the Chenab left bank, some sixty miles south- 
west of 13hawul[)ore. A luminous globe suddenly appeared under a clear 
sky, which lighted 14 ) the earth, in tlie full blaze of sun-light. Jdie ch^ctric 
globe shot across towards the north-east over about sixty di'grees of space, 
and se(‘mingly was not more than a few hundred yards above the earth, 
when it disapjieared in a shower of shooting stars. But six or seven 
minutes must have elapsed before the sound of its explosion was heard, 
whicli was a double detonation like the discharge of two heavy pieces of 
artillery clo.se togetlier, followed by loud and prolonged reverberation. Then 
all was still. The sun rose and the morning was fro.^li and the breeze cooler 
than usual at this time of year, giving the idea to the observers who were 
bound for tlid “ Happy Hunting Ground.s,” that the blazing phenomenon 
had clearbd the atmo.sphere in a remarkable manner. According to the 
lap.so of time above noted, between the disappearance of the fire globe and 
the sound of its (^Xplo.«ion, its fragments may have struck the earth from 77 . 
to 91 miles off, somewhere between the Chenab and Sutlej rivers. 

* SHIKAREE.’* 

These few and superficial data are recorded for the information of 
experts in the phenomena of meteorites. This fall seems specially remarkable 
for the very obli(|uc direction of its course to the earth’s surface. 
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COI^TEIUFTIONS TOWARDS A JCNOWDEDGE OF TITE BURMESE FlORA. — 

Part I. — B}/ S. Kurz- 
[Kecoivcd May 25tli, mid August 5ih, 1874] 

In the present paper I purpose giving an abridged enumeration of Bur- 
inose plants, phanerogamic and cryptogariiic, as far as they have come to 
iny knowledge. The Burmese Empire is a§ yet too ineompletel}'^ explored 
for the present communication to be looked upon otherwise than in the light 
of an attempt at collating the scattered material cither^puhlislied or deposit- 
ed in ITerbaria. An exploration of Ava, the Arracan Yomali and the Chit- 
tagong hills, will furnish large additions of Khasya hill plants, while the 
Tenasserim and IMartahan hills abound in Malayan forms. 

A bare list would hava fieen of little use to the Indian botanist and 
still less so to the resident in Burma ; I have, therefore, given short outlines 
of the distinctive characters of the genera as well as of the species. Such 
conspectuses are not always based upon sound characters, which in many 
cases can only be ascertained by a close examination of all tlie species 
com])Osing the several genera ; but still they will be found serviceable for 
handy identilication of the plants of the better explored ju’ovinces of Burma. 
Ill the framing of tlie generic tables, I have chiefly followed the authors of 
the ‘ Genera Plantariim.’ Of citations I liave given only a selection, giving 
preference to illustrations. The remaining synonyms or references to 
synonyms may be found in Hooker’s Flora of British India so far as that 
work has been |)ublishcd. 

I have avoided as much as possible critical discussions, and have taken 
in hand only essential matters : to have done otherwise would only have 
increased the bulk of my contributions without materially assisting in the 
encouragement of the <;xploration of the Burmese Flora f for \^hich purpose 
this enumeration is written. • 

1 have also given further particulars about the habitats of the species 
and n( 4 tices about frcrpiency. 8uch are necessarily understood to refer only 
to provinces wlierein I have myself travelled (x\ndamans, Pegu, Ih’ome, 
Martaban and partially Arracan and Chittagong) : information regarding 
the rest had to be compiled from herbarium-material. Flowering and 
fruiting time are given, but cannot always bo relied upon, for the reason 
that contradictory dates are sometimes given by collectors. 

I wished to have introduced here the soil question from an Indian 
^point of view, but defer doing so until my experiences in this direction are 
more matured and have been verified by future explorations. In Burma 
my attention was directed more towards the woody vegetation, and the 
necessary information as regards this will bo given elsewhere. Herbaceous 
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growth is for the greater part more regulated by physical and climatal 
factors, which in connection vyth moisture, the most powerful element 
in nature, bring about the greatest changes in vegetation. But still tuot an 
inconsiderable number of herbs are found in Burma and elsewhore in India 
which belong to Unger’s class of soil-steady (bodenstaetig) : such arc 
especially many limestone and latcritc plants, and, everywhere, the saline 
ones. The indication of the forests, etc., in which they grow will, however, 
at once give a more or less reliable key to the soil-re(iuiremcnts ; the forests 
being more dependent upon the substratum than the herbaceous growth. 

I have purposely selected for the dillbrent varieties of Burmese forests 
general denominations instead of naming them after characteristic trees, 
as is usually done. Tlie sorts of forests or combinations of forest trees as 
distinguished by mo arc, so to say, the exponents of a complex of climatal 
physical and partially chemical influences which ^ produce everywhere habi- 
tually and gencrically identical or representative equivalents. Thus wo 
have sal -forests in India and eng-forests in Burma ; dry forests in Behar 
and Northern Hindostaii and again in the Promo district ; mixed forests 
ill the low Terai lands of the Himalaya and savannah forests in the Bengal 
Gangetic alluvium as well as in Burma ; and so it is with the tidal forests, 
hill-forests, etc. 

'J’lie distinction between evergreen and decidnons forests must always 
bo the leading one in tropical countries, and such forests difler always most 
conspicuously in their vegetative components. 

The former are divided into the littoral forests (tidal and mangrove), 
the result of saline inlluence ; further into swamp -lb rests, the product of 
superabundance of fresh-water and heavy inundations dui’ing rains. Then 
come the tropical forests, which are more regulated by moisture and amount 
of shade than by ^substratum, although gnuit* difhu’onces (not so mucli habi- 
tually as spceifically) are observable in those that grow on [)crmeablo or on 
half-})eriKeable strata, on silicious sandstones or on inetainorplue or permea- 
ble laterites, the latter rich in purely Mala^uin types, the former poorest of 
all (with those growing on limestone in Tenasserim 1 am not acquainted). 
The last sort of evergreen forests are the hill-forests, father confusedly 
huddled together by me, but sufliciently distinguished for presi*nt rccpiire- 
ments. The lower damper ones of the.se are a modilication of the troi)ieal 
forests below them, while the drier ones consist chiclly of pines, oaks, Mri- 
cinew, etc., and pass soon into the temperate forests, which contain a great 
number oi winter-deciduous tree.s but are not represented in Burma except 
on a few peaks above G500-7000 feet elevation. Here Ihe slope and resul-^ 
taut amount of light and moisture, and not so much the quality of rock, 
are the principal reguhators, at least so it is on the metamoi'pliic and okha* 
iormation, while lime.stone, etc., will form exceptions. Higher up the in- 
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llucnce of elevation modifies and changes vegetation according to well-known 
laws. 

The leaf-shedding or deciduous forests* form the other large class of 
Indian forests, and cover in these regions a greater area than the former. 
These grow either on impermeable strata, such as compact calcareous sand- 
stones, and form then the “ dry forests,*’ where catechu trees and several 
Hindustani trees and arboreous JEtiph^rhias find tbeir home, while higher up 
on the crests of the Yomah they become formed almost exclusively of an 
arboreous Hiptage, often accompanied by several rather temperate forms like 
Heracleum^ Vaccinium^ Hgmempogoriy etc. On laterite and gravelly strata, 
and also on very stiff plastic clay, grows another variuty of forest, called by 
me the open forests. Those growing on the first named strata are especially 
interesting and arc generally known to the Burmans as the eng or cin-forests, 
so named after the [H'cvaiUng tree, Dipterocarpus tvherculatus ; here the 
botanical rarities of Burma *are scattered, and catch the eye the more readily 
that the surrounding forest is open and the soil-clothing rather scanty ; 
higher up in the hill-eng forests, (which grow on laterite formed by decom- 
position of older I’ocks or on debris of them) the eng-tree is often replaced 
by other kinds of wood-oil trees (chielly Dipteroempus costatxis and ohtmi^ 
folius) ; while those open forests that occupy the still' clay at the base of 
the hills are characterized by the absence of eng. • 

The last variety of deciduous forests are the mixed forests (as they arc 
called by the forester), in which teak is chiefly found almost always accom- 
panied by j)yenkadu (^Xylia). The upper ones grow either on permeable silice- 
ous argillaceous sandstone, as is the case on the Pegu Yomah, and the trees are 
llien usually very lofty, or on metamorphic and other older strata in Mar- 
taban, and in this case they are riclicr in species but lower in growtli, often 
accompanied by trees which are vciy rare in the Yomah, sycli as Fterocar^ 
puSy Terns Iroemiaceacy etc. The lower mixed forests occupy the alluvial 
lands of tlie greater rivers and gradually pass into the savannah-forests and 
the true savannahs. Along the larger choungs in the hills where alluvial 
deposits spread out to a larger extent, similar savannah-forests recur on a 
srnallei^scale, bu^ much better grown, and, especially by favourable exposure, 
muoli mixed up with trees that are missed in the plains, such as Ergllirina 
lithospermay Bischoffia Javnnicay etc. 

Such is a bird’s-eye view of the Burme.se forest.s, of which I have given a 
more detailed description in my report on the Pegu-forests, and I hope that 
these cursory notes may in the mean time aid in the understanding of tho 
^habitats of the species given in the following pages, 

The area comprised by me under the generj^l denomination of Burma 
IS not the political one but includes Ava, Chittagong as far as the Fenny 
U 
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river, Arracan, Pc^ju, Martaban (all the country between the Sittang and 
Salween is thus named by me), Tenasserim and the Andaman islands. 

The collections which were ifc my disposal when working up the Bur- 
mese plants are as follows : 

1. The large collections of Dr. Wallich and Dr. Brandis. Many of 
Wallich’s Numbers arc not contained in the Herbarium of the Botanical 
Gardens Calcutta, of others only fragments. Tlie latter often proved very 
useful in the identification of plants collected by myself or others, but were 
only too often unfit for description in the absence of corresponding specimens 
collected by others. I experienced therefore much difficulty in dealing with 
such, especially as tha greater jiart of Wallich’s plants arc not included in 
the earlier parts of DcCaiidolle’s Prodromus, etc. 

2. Drs. Griffith’s imd Heifer’s sets of Burmese plants sent out from 
Kew. Of the former’s collection a set retained by Dr. McClelland to aid 
in the editing of Griffith’s posthumous papers, is*still in the Herharium hero 
and served partially to supplement the incompleteness of the material. 

8. Dr. Falconer’s Tenasserim collections in the Calcutta herba- 
rium. 

4. Mr. Pobert Scott’s, the Pcv. C. Parish’s and Ecv. Dr. F. Mason’s 
plants, in the Calcutta herbarium, which, especially those of the latter two 
gentlemen, abound ki novelties. 

5. Drs. Hooker’s and Thomson’s Chittagong plants, and also a few 
plants of the same regions collected by Mr. C. B. Clarke. Only a small 
collection was made by myself during a very brief stay in 1809. 

G. Dr. John Anderson’s collections. Of these only the Burmese plants 
and those collected in tluj Kakhyeii Hills arc included here. 

7. The collections 1 myself made in 18G7-G8, and again in 1870-71, 
all over Pegu, Prpme and ])art of Martaban. 

8. AiTiican-plants, chiefly collected by myself and Dr. Schlich. A 
small collection bj^ Captain Margrave from the same province is contained 
in the Calcutta herbarium, 

9. Dr. Stoliezka and Mr. Theobald, of the Geological Survey of India, 
both presented td me small collections of Tenasserim plants, containing 
several new or interesting forms. To this must he added a collection of 
grasses and other plants, collected in the Prorae district by Mr. Eug. Oates, 
C. E., and a few plants which Mrs. Mason brought home from the Bed 
Karen country. 

10. Smaller collections and single plants from various parts of Burma 
arc contained in the Calcutta herbarium, collected by Mrs. Burney, Col. 
Eyre, Th. Lobb, Dr. McClelland, Belanger, Keyuoud, Dr. Cleghorn, O’Kileyr’ 
Th. Phillippi and others. 

11. Dr. Roxburgh’s Flora contains numerous contributions to the 
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Burmose Flora and some of them are still under cultivation in the Botani- 
cal garden here. 

12. The collections made hy my.self fli 1866 on the Andamans. Dr. 
Heifer's collections from the same islands were unfortunately mixed up with 
his Tenassorim plants. In order to avoid as much as possible the introduction 
of such doubtful stations, I have preferred to look upon such plants invaria- 
bly as derived from Tenassorim or from the Andam,ans respectively, in all 
cases where specimens of the one or other regions already existed in the 
licrharium here. 

13. A collection of plants made by the gardon-eolloctors on various 
islands of the Andaman and Nicobar islands during Mr. A. O. Hume’s 
ornithological cruise in 1873. 

I. DICOTYLEDONS. 

bAnunculace^. 

Cous 2 >eclus of genera. 

I. CLEMATIT>E.T^. Sepals valviite. Carj)els iiKlohisoent, with a solitary ovule 
orscod in each. Leaves oppo.sito. Usually woody climbers. 

1. CiiKMATis. No petals, or if any, these gradually pas.s into ^aniens Leaves 
without tendrils. 

2. Nabavelia. Petals terete, abruptly divided from the stamens. Leaves 2- 

foliolate. • 

11. RANUNCULFj.Fj. Sepals imbricate. Cai’pels with a solitary a-seeiidiiijr 
ovule or seed in (‘ach. Aeheiis iiulehiscent. Herbs or iiereuniuls. * 

3. Kanunculcs. Sejnils deciduou.s. Petals 3 or more. 

ill. URLLKIJORR^E. Sepals imbricate. Petals .small, deformed, or sometimes 
none. Carju'ls many-seeded, dehiscent. Usually herb.s. 

L Niqella. Petals small, or clawed, never .sjmrred. Carpels more orles.s connate. 

Clematis, L. 

Conspectus of species. 

• • 

Scot, I VUiceUa: Achens simply beaked, without plumo.se tails. ... C. hraclcata. 

2. Flaniniula : Achens terminating in a plumose tail. 

U-aves simple, V. .milacijhlm. 

Leaves divided. ^ • 

Anthers terminating,^ in a subuUitc appendage, C. hedgmnfotia. 

Anthers blunt, retuse or acute. 

y% Filaments glabroiw. 

Leaflets serrate, glabrous, shining; flowTrs small, C. Oouriana. 

Leaflets entire, tomentose; flowers small, C. sub umbel lata. 

>C X Filaments hairy (at least towards the base). 

Leaflets shining, glabrous ; flowers small, C. acuminata. 

leaflets tomentose or pubescent; flowers large, C, Buchananiana. 

L C. BHACTEATA (Thalictrum hraeteatum, *lloxb., FI. Iiid., 11, 071 • 

C. Cadmia, Uam. ap. Hf. FI. lud. 1, 5.) 
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Hab. Ava, Bhamo. FI. Jan. 

2. C. SMTLACIFOLIA, Wall, in Asiat. Bes., XIII, 414 ; Hf. Ind. FI. I. 
3; Bofc. Mag. t. 4259. — (jO.‘*sul)])eltataj Wall. PL Asiat. rar. t. 20; 
C.Munroam^ Wight 111. t. 1 ; C. inversa, Griff. Not. Dicot. 700 *t. 645, 
f. 7?) 

Hab. Ava, on Taong-dong ; Tenasserim, Mergui. 

3. C. iiEDTSARiFOLTA, DC. Syst. I, 148 ; Hf. Ind. FI. I. 4. 

Hab. IVgu (Hore). 

4. C. Goubiana, Boxb. *F1. Ind. II. G70 j Wight Ic. t. 933 and 934 ; 
Hf. Ind. FI. I. 4. 

Hab. Ava, on T» on g- dong (Wall.) ; Tenasserim, (C. Parish). 

5. 0. SUBUMBKLLATA, Kurz ill Jouni. As. Soe. Bengal, XXXIX, 61. — 
(C.JIorihunda, Kurz in Seem. Journ. Bot. V. 540, non PI. cfc Trian). 

Hab. Martaban, Karon hills (O’Kiley). 

6. C. ACUMINATA, DO. Syst. I. 148; Hf. rind. FI. I. 5. 

Hab. Martaban, in the damp hill-forests E, of Toungoo, at 3000 to 
4000 ft. elevation. Fr. March. 

7. C. Bucuananiana, DC. Syst. 1. 140 ; Hf. Ind. FI. I. 6. var. rurjosa, 
Hf. and Th. L c. 

Hab. Martaban, Karen hills (Rev. F. Mason, O'Riley). 

Doubtful species, 

1. C. GBoasA, Wall. Cat. 4671 ; Hf. and Th. FI. Ind. I. 12.— Ava. 
Tong-dong (Wall.) 

Naravelia, DC. 

Conspectus (f species. 


Leaflets tomeiitose or pubescent beneath, N. Zei/lanha, 

Leaflets quite glubrpus, N. launfolla. 


1, N. ZETb.\NTCA, DC. Syst. I. 167 ; Hf. Ind. FI. I. "I .—{Atragenc 
Zcglanica^ L. Ainoen, I. 405 ; Roxb. Corom. PI. II. t. 188, and FI. Ind. II. 
670 ; iV. dasi/oneura^ Korth. in Ned. Kruidk. Arch. I. 208 ; Miq. FI. Ind, 
1 / 2 . 2 ). 

Hab. Frequent in the mixed and dry forests all over Pegu and Prome ; 
also in Ava. FI. H. S. Fr. C. S, 

2. N. laubifolta, Wall. Cat. 4685 ; Hf. Ind. FI. I. 7. 

Hab. Not unfrecpient in the tropical forests of Martaban ; also Tenas- 
serim, Mei’gui (Griff.) FI. Fr. Febr. March. 


^ Ranunculus, L. 

Conspectus of species, 

A spreading creeping pubescent iTcreunial, M. diffasus. 

All erect glabrous somewhat succulent annual, JB. scelcratiis. 
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1. E, PlFFTJSrs, DC. Prod. I. 38 ; Hf. Ind. PI. I, 19. (j5. suhpinna^ 
tus W. A. ; Wight Jc. t. 49 j B. vestitusy Wall. Cat. 4707). 

Hab. Ava, Taong doiig (Wall.), Khakyen hills, E. of Bhamo (J. 
AnderSon). FI. Fr. March. 

2. K. 'scELEEATUs, L. sp. pi. 776 ; Engl. Bot. t. 681 j Ilf. Iiul. FI. 
I. 19. (B. IndicuSy Eoxb. FI. Ind. II. 671). 

Hab. On moist mud-banks of the Irrawaddi from Prome District down 
to Pegu (at Ileuzadah.) FI. Fr. Fcbr.-Apr. 

NigeUa, L. * 

* NioEnEA SATiVA, L. sp. pi. 753 ; DC. Prod. I. 49; Walp. Eep. II. 
742. var. Inbica, DC. 1. c. (AT. Indicay Eoxb. FI. Ind. II. 64()). 

Hab. Burmah, cult, according to Dr. Mason (never seen by me), 

. DILLENIACByK 
Oonsjjec/us of genera. 

I. BF.LIMBJE. Filjunonls more or less dilated at apex; anthers short, the eells 
divorginjf, or rarely parallel. Woody climhers. 

1. DJ'UjIMA. Carpels solitary : ovules 2-3, basilar. 

2. Tktjiaceka. Cari)els 3-5, ovules many, in 2 scries. 

I [. DILLENIE2E. Filaments equal ; anther-cells parallel. Trees or herbs. 

3. Dillenia. Carpels 5-20. Seeds without arillus. Trees, 

4. Aceoxuejia. Carpels 3. Stomless herbs with mlicul leaves. 

DeEma) L. 

1. D. SAEMENTOSA. L. Sp. pi. 736 ; Bot. Mag, t. 3058 ; Hf. Ind. 
FI. I. 31 . — {Tdracera sarmentosoy Vahl Symb. III. 70, Eoxb. FI. Ind. II. 
645). Var. iiebecaepa, Ilf. and Th. FI. Ind. I. 61. 

Hah. Not uiifrccpicnt in the mixed forests all over Burma, from 
Chittagong and Ava down to i^,i'acan and the Andamans. • 

Tetracera, L 

1. T. Assa, DC. Syst. I. 402 ; Hf. Ind. FI. I. 31. (P. trigynuy Eoxb. 
FI. Ind. II. 645), 

Hab. ChittJigong (Hf. and Th.). 

Ai^pther species with large leaves of a thin texture, when fullgrown 
quite glabrous, is not unfrequent in the swamp-forests of the Iia-awaddi 
alluvium in Pegu. It is no doubt a new species but, unfortunately, I 
could obtain neither flowers nor fruits. 

Acrotrema, Jack. 

1. A. COSTATUM, Jack in Mai. Misc. ex Hook. Bot. Misc. II. 82 ; 
Hf. Ind. Fl, I. 32. {A. Wightiamiriy WA ; Wight Jc. t. 9). 

Hab. Teuasserim, Moulmein. 
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Dillenia) L. 

Conspectus of species. 

Sect. 1. Eudillenia, Petals white. Sec(Tswitli hairy borders, flowers very large, V.fndica. 
Sect. 2. Colbertia. Seeds smooth. Plowers yellow. 

* Calyx toineiitose or pubescent. 

O Flowers very la^’ge (petals about 2 in. long). 

Peduncles 1 J to 2 in. long, straight ; styles 12 j petioles about 1 in. long. D. jpuloherrma. 
P(‘duncles 4-8 liu. long, thick and nodding; styles 10; ])etioles up to ^ in. long, J). auvea. 

Peduncles very long and slender; s^'les 6; petioles only 2 to 1 lin. long, D. ;piIosa. 

0 0 Flowers small (petals less than an in. long). 

Pedunch'S 1 or 2-bractcd, like the calyx densely tomeiitose ; styles 5-7, ... J). rarvifora. 

* * Ciilyx and peduncles perfectly smooth or pruiuons. Flowers small. 


Peduncles bract ed, D. scahreHa. 

Peduncles without bracts, D. pentaffjfna. 


1. I). Indica, L. sp. pi. 745 ; Hf. Ind. FI., I. 200. (Z). speciosa, 
TliLg. ia Linn. Trans. I. 200; Wiijfht Jc. t. 8'2;i ; Koxb. FI. Ind. II. 050; 
Bot. Mag. t. 5010; D. elongatu, Miq. Siippl. FI. Siiinatr ...) 

Hah. Not uiifrcqnent along clioungs in nioister npper mixed forests of 
the Pegu Yoinali on sand.stone ; also in Martaban, Tena,s,seriin and Chitta- 
gong, oil motamorphie rocks. FI. Fr. Fobr. Mai’ch. 

2. 0. AXiRFA, Sm. Fxot. Bot. II t. 92 98 ? ; ITain, in Linn. Trans. 
XV. 101. D, ornat/i^ Wall. PI. As. rar, I, 20, t. 28 ; 1). speciosa^ Grit!'. 
Not. Dicot. 703, t. 019, f. 8.). 

Hab. Frequent in the drier hill-forests of IMartahan and entc'ring the 
pine-forests up to 4000 ' ft. elevation ; also in tropical forests of Tunasserini, 
up to 8000 ft. elevation. FI. March, Apr. 

3. D. ruLCUFRRnfA, Kurz in Journ. As, Soc. Bengal, 1871, 40 ; Ilf. 
Ind. FI. T. 87, 

Hah. Common in the open forests, chiefly in the Eng- forests of Pegu 
and Martaban. *F1. H. S. ; Fr. Begin of IL* S. 

4. 1). 'PAiiYirbORA, Griff. Not. Diot. 70; Hf. Tnd. FI. I. 88. 

Ha'u. Frequent in the mixed forests of Pegu, Martaban and Teiiasserini 
FI. II. 8. ; Fr. Begin of li. S. 

5. D. riL(?SA, Koxb. FI. Ind. II. 052, non Ham. ; Kurz in Journ. 
As. Soc. Bengal 1872, 292. 

Hah Freipient in the upper mixed forests of the Andamans. FI. II. 
S. ; Fr. Begin of K,. S. 

6. 1). SCAHRELLA, Koxb. FI. Iixd. II. 013 ; Wall. PI. as. rar. I. 20, t. 
22 ; Hf. Ind. FI. I. 38. 

Hah. Chittagong (Koxb.). FI, H. S.,Fr. Begin of R. S. 

7. D. PENTAGYNA, Roxb. Corom. PI. I, t. 20, and FI. Tnd. TI. 052 r 
Hf. Ind. FI. I. 38. A^ar. afgusta {D. augusta, Roxb. FI. Ind. 11. 052 ; 
B.Jloribunda, Hf. and Th, FI. Ind. I. 71). 
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Hab. Frequent in the mixed forests, especially the upper ones of Pegu 
and Martaban down to Tenasserim. FI. H. S. ; Fr. Begin of li. S. 

TJio smaller leaved and longer petiokd var. a., frequent in India, 
seems dot to occur in Burmah. 

MAGNOLIACEJE, 

Conspectus of genera, 

I. WlNTEliEJE. Stipules none. Perijiuth double. Carpels in a siiifjle whorl. 

1. iLLiciUAi. Only genus. Trees or shrubs. • 

TI. MAQNOLIEE. Stipules conspicuous, convolute and sheathing the young 
foliage, deciduous. 

* Ovary sessile. 

2. Talauma. Carpels of fruit indehiscent, deciduous. 

3. Magnolia. Carpels of fruit dorsally dehiscing. Ovules 2. 

4. Mats'Glietia. Carjjels of fruit dorsally dehiscing. Ovules 6 or more, 

* * Ovary stalked. , 

5. Micuelia. Ojily genus. 

Illieium. L. 

1. J. MAJirs, Ilf. ot Til. Tnd. FI. 1. 10. 

Hajj Tenasserim, Thounggyeen range, at 5500 ft. elevation (Lohh). 

Talauma, Juss. 

Conspectus of species. 


Leaves glabrous j fruits 4-f> in. long, T. ViVi[j\Ta, 

Jicaves usually pilose or downy hcucatli; fruits 2 in. long, \T, CamiulM, 


1. T. idhirPERA, {Liriodendron liliijloray Boxb. FI. Ind. II. (>51!; 
T. Btd)aniana, Hf. and Th. FI. Ind. I, 75, and Ind. FI. I, 10). 

Hab. Tenasserim, Mergui (Grill.). (According to Hf. and TMi. first 
eel. of FI. Ind.) 

2. T. Oandollei, B1. Verb. Bat. Genotseb. I. 117 ; Mi(|. FI. Tnd. 
Bat. 1/2 14. T. mutabilis, Bl. FI. Jav. Magnol. 35. i. 10-12 Bt ; Ilf. Ind. 
FI. I. 40). 

Hab. Tenasserim, Moulmcin (Lobb). 

0 

• Magnolia, L- 

4 . M. spiTEii^ocAKPA, Koxb. Corom. PI III. t. 200; Hf. Ind. FI. I. 
41, {Liriodendron grandljtoruni, Uoxb. FI. Ind. II. 05). 

Hab. Chittagong; Pegu (Brandis). 

Manglietia, Bl- 

, 1. M. TNSiONis, Bl. FI. Jav. Magnol. 23 ; Hf. Ind. FI. I. 42. 

{Magnolia insignis, Wall. Tent. FI. Nap. t. 1, aiyl PI. as. rar. II. t. 182). 
Hab. Pegu (Brandis), ^ 
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Miohelia, 

1. M. Champaca, L. sp. pi. 756; Roxb. FI. Ind. II. 656; Bl. FI. 
Jav. Magn. 9, t, 1 ; Griff. Not.'Dicot. 715 ; Hf. Ind. FI, I, 42. {Michelia 
m^rantiacaj Wall. PI. as. rar. II. t. 147). 

Hab. Ratlier rare in the tropical forests of Martaban and Tenasserim 
also Pegu, above Rangoon (on laterite) ; Ava, Bliaino ; Proine hills (VV'all), 
FI. Fr. R. S. 

JtNONACKM 

Conspectus of genera, 

I. UVARIEM. Pcilals in 2 rows, one or both rows imhrioate in the hud. 
Stamens many, closely ^lacked. 

1. UoOAQliA. Sepals small, imbricated in the bud. Toms flat. Carpels 3 to 6. 

2. UvAJiiA. Sepals valvatc. Flowera bisexual; ovules 1 or 2 or many; torus 
almost flat. Climbers. 

II. UNONIEM. Petals valvatc in the bud, more or less spjjfading, somewhat 
unequal, or those of the inner row .small or waiitiiig, not or little narrowed at base. 

* Petals spreading from the base. 

% Ovules many, ventral. 

3. Alpitonska. Petals nearly equal. Stamens 6 or more, loosely imbricated, 
with dorsal anthers. 

4. Cananga. Petals open, elongate. Stamens indefinite, closely packed, ovuto- 
ncuto at the top. Ovules in 2 rows. 

6. CvATiioSTK.MWA. Petals broad-ovate. Stamens indefinite, the connociive 
obliquely incurved. Ovules many, in 2 rows. 

6. XJyONA. Petals open, usually elongated. Stamens indefinite closely paeked, 
capitate or truncate at the top. Ovules in a single row. Pipe carpels usually moiiili- 
tbrm. 

yi Ovules 1 or 2, erect. 

7. POLYALTHIA. Petals opened, rather thick. Berries indehiscent, 

8. Anaxacjorka. IVfeils opened, rather thick. Carpels folIicle-HIve, dehiscent. 

* * BetafSi onclo.sing the sexual organs with a concave or eonnivent base, free 
towards the saunmit. 

9. ^CvA'i’iloCALYX. Calyx 3-toothed. JVtals eonnivent at base. Carpels solitaiy. 
Ovules many. 

Til. XYLOETEJ^. Petals valvatc, eonnivent or hardly open, those of the outer 
row usually tliick, '^lot narrowed at ba.se, and enclosing tlft 3 inner, smaller or minute 
ones, or the latter wanting. 

* Ovules .solitary. ^ 

10. Anona Outer i)etals concave, often broad. Berries united into a many-celled 
syncarp. 

* * Ovules 2 or more. 

11. Xvlopia. Petals triquetrous, eonnivent, narrowed. Anthers truncate. 
Toms hollow. Stigmas elongate. 

12. Aktauotuys. Petals tcreto, triquetrous or flat, concave at the ba.se an<)f 
enclosing the sexual organs, tips spreading. Anthers truncate. Torus hollow. 
Peduncles usually hooked. 
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Trib. IV. MITRBPIIOEHM. Petals vaJvato, the outer ones open, the inner ones 
erect, connivent or connate at their tips and often claw-like narrowed at the base. 

* Petals of the inner row shorter or cquUlly long. 

• >C Pettils not narrowed at the base, or the claw-like base broad. 

13. OxtMiTBA. Inner petals connivent, not or almost not narrowed at base. 
Ovules 2, erect. Seeds not angular. 

14. Goniothalamus. Inner petaJs connivent, narrowed in a broad claw. Ovules 
2, erect. 

15. MeIiODOUTTM. Petals thick coriaceous, the inner ones shorter, tritpicirous at 
summit and hollowed at base on the inner side. 

>C X Petals narrowed into curved not angular free slender claws, the 
lamina) cohering in a sort of mitre. 

IG. Miteephoka. Stamens numerous. Ovules many, in S rows. Flowers usually 
rather conspicuous, sometimes dioecious. 

17. Oeophka. Stamens definite, 6, 9, or 12. Ovules 2-4. Flowers usually very 

small. • , 

* * Sepals and the 3 outer petals usually conform or nearly so, ininuto, 
re.scmbliug a calyx. Inner iJotals hirge, erect-conniveiit, often saccate or 
concave at base. 

18. PflASANTnirs. Inner petals flat, rather thick. Ovules 1 or 2. Anther-cells 
concealed by the overlapping coimcctivcs. 

19. Miiittsa. Inner petals flat. Ovules 2 or more. Anther-cells not concealed. 


Bocagea, St. Hil. 

1. B. ELLTPTICA, PIf. and Til. in Ind. FI. I. 92. 
Hab. Tenasserira, Tavoy (Wall.). 


Uvaria, L. 


Conspectus of species, 

Buhg. 1, JEUipeia. Ovules solitary or by pairs. Usually erect shrubs. 

A little erect shrub; berries elliptical or nearly so, v€!ry small, glabrous,sei>jsiJe, U. fci't'uginca. 
Siibff. 2. Ovules usually numerous, mrely few. Climbing shrub, s. 

§ Flowers large or middling sized, the connective tei*miuatiug in a largo 


ill most leaty appendage. * 

O Carpels on long stalks. 

Flowers solitsiry ; carpels and all other parts shortly tomentosc, XT, purpurea. 

All parts hirsute ; usually solitary ; carpelil tawny hirsute, U.lursula' 

I lowers by 2 or 3 on a peduncle;^ carpels tuberclcd and stellately hispid-tomenkwe ; all 

parts pubcrulous, U, pitjchocalyx, 

O O Carpels sessile or very shortly stalked. 

Peduncles 3-to 6-flowercd; carpels glabrous,..,- tJ. inacrophylla, 

1 eduncles 1-to 2-flowered,* carpels tomentosc, IT. hracteuta. 


§ § Flowers minute. {Stamens truuctite, the connective hardly produced beyond 


^ the anther-cells. 

Uerries on long slender stalks, glabrous,.,, ^ 

1- XJ. PEERUGiNEA, Ham. ap, Hf. and Ind, I. 9G. 

ferruginea, Hf. and Th. Ind. FI. I, 52.) 

7 


[T. mieranlha. 

{EUipcia 
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Hab. Not uncommon in tho Eng forests of Prome and Pegu, on 
laterite ; also Tenasserim, Tlioungyeen (Dr. Brandis). FI. Apr. j Fr. Jan. 
Febr. « 

In this species the ovules vary in number (1 or 2). Hooker gives 
Uv. dulcisj Dun,, as a Burmese plant, but I suspect it is referable to this 
species. 

2. U. PiTTiPUHEA, Bl. By dr. 11 and FI. Jav. Anon. 13, t. 1 and 13 f. 
A; Ilf. Ind. FI. I. 47. (JIvaria grandijlora lloxb. FI. Ind. II. GG5, 
Wall. PI. As. rar. III. t. 121). * 

Hab. Not uncommon in the tropical forests of Martaban ; also 
Tenasserim. , 

3. U. nmsuTA, Jack Mai. Misc. j Bl. FI. Jav. Anon. 22, t. 5 ; Hf. 

Ind. FI. I.^rfiS. (U. pilosa^ Koxb. FI. Ind. II. 6G5 ; TI» trichomalla^ Bl. 
1. c. 42, t. 18). . 

Hab. Hare in the tropical forest.s of the E.- slopes of the Pegu Yoma 
(Khaboung, Choungmonah valley). 

I have only leaf-branches, but I can hardly be mistaken in identifying 
my specimens with Jack’s Malayan species. 

4. U. PTTcnoCALYX, Miq. Anil. Mus. Lugd. Bat. II. 4 ; Hf. Ind. FI. 
I. 49. 

Hab. Not uncommon in tropical forests of the southern slopes of the 
Pegu Yomah j Tenas.scrira, Moulmoin (Theobald). Fr. Dec. Jan. 

*5. U. macbopiiylla, Eoxb. FI. Ind. II. 6G3 ; Wall. PI. As. rar. II, 
t. 122 ; Hf. Ind. FI. I. 49 pp. ; Bedd. Icon. PI. Ind. or. t. 8J. 

Hab. Frccpient in the mixed forests all over Burma from Chittagong 
and Ava down to Tenasserim. FI. 11. S. ; Fr. Nov. Doc. 

G. u. BRACTEATA, Koxb. FI. Iiid. II. GGO ; 111*. Ind. FI. I. 49; 

Hab. Tcnas.serim (Wall.) FI. May ; Fr. So])t. 

7. U. MICRANTHA, Hf. and Th. FI. Iiid. 1. 103 and Ind. FI. I. 51. 
{U. Sumalrhia, K*urz And. Kep. App. B. 1; Hf, Ind. FI. I. 51). ^ 

Hab. Ilather frequent in tropical forests of the Andamans j also Pegu 
(Brandis) and Upper-Tenasserim (Falconer). FI. June. 

% 

Alphonsea, Hf. and Th. 

Consjjectus of species. 

The stalk nearly as long as the carpel,... ... ,„A, ventricosa. 

The stalk of the c.ai’pcls very short, ... ... ... A. Uiica, 

1. A. VENTRICOSA, Hf. and Th. FI. Ind. I. 152 and Ind. FI. I. S9. 
{JIvaria ventricosa, Jloxb. FI. Ind. II. G58). 

Hab. In the forests of Chittagong ; Andamans. 

2. A. LVIEA, Hf. and Th. FI. Ind. I. 153, and Ind. FI. I. 89 Bedd. 
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Jc. PI. Ind. or. t. 91. {TToaria lutea, Roxb. Corom. PI. I. t. 36 and PI 
Ind. II. 066). 

IIab. Ava, Segain (Wall.) ; Pegu (kite Hf. and Th.). 

Cananga, Rumph. 

1. C. ODOBATA, Hf. and Th. FI. Ind. I. 130 and Ind. FI. I. 56. 
{Uvaria odorata, Lam. 111. t. 495, f. 1 ; Roxb. FI. Ind. II. 601 ; Griff. Not. 
Dicot. 712 j Uvaria axillaris^ Roxb. 1. c. 667). 

Hab, Ava (Wall. cult. ?) j Tenasserim, apparently frequent. 

Cyathostemma, Griff. 

1. C. VIETDIFLOIIUM, Griff. Not. Dicot. 707, Pc. t. 650: Ilf Ind 
FI. I. 57. 

Hab. South Andaman, in the tropical forests north of Port Mouat. 
This species is insel-ted here on the authority of Hf. and Th. 

Unona, L. 

Conspectus of sjyecies. 

Sect 1, Desmos. Petals 6. Berric's uccklacc-like constricted between the seeds. 

X Petals g’labrous. 

Leaves glabrous, pale coloured beneath ; peduncles only i k H in. long, axillary and 

occisioually terminal U. Dumlii. 

X X Petals aiiprossod pubescent or pubcrulous. 

Leaves glabrous beneath ; ])eduncle 1-2 in. long; petals 2 in. by 1 in. ,,,17. discohi\ 
Leaves glaucous and usually pubeswut beneath; peduncle k8 in. long; pitids 2i by 1 

*** "* ••• "• ••• desmos. 

Leaves while young greyish tomenloso ; peduncle 4 to 8 liu. long; petals 1-U in long 

, 

Leaves pale coloured and pubescent beneath along the nerves; peduncle 1-i in. long; 

petals 2 to 3 in. long, very narrow linear, ... stenopetala 

Seel. 2. DaspmascUlon. Outer petals 3, large, the 3 inner ones quitb suppressed. 

IVlioles rather long ; petals 4 k 6 in. Jong, (j. longijlora. 

Leaves almost sessile, cordate at base ; petals nearly 3 in. long, ’ ... U. dasffpasehal,,. 

1.' U. Dunalii, WaU. ap. Hf. and Th. FI. Ind. I. 131, and Ind. 
FI. I. 53. 

Hab. Forests of Chittagong on tlie Scetakoond hill (Hf. and Th.). 

,2. U. MSCOLOB, Vahl. Symb. I[. 63, t. 36 ; Roxb. FI. Ind. II. 609 ■ 
Hf. Ind. FI. I. 59 ; Redd. Icon. PI. Ind. or. t. 51. 

Var. a. pubiploba, Hf. and Th. 1. c. 

Var. p. PUBESCENS, Hf. and Th. 1. c. 

Var. y. LATIFOLIA, Hf. and Th. 1. c. 

Hab. Tropical forests and moister upper mixed forests from Chitta''on<r 
ind Ava down to Tenasserim. Fr. Jan. . ^ " 

3. U. DESMOS, Dun. Anon. 112; Hf. Ind. FI. I. 52. 
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Hab. Frequent in tropical and low forests all over Pegu and Martaban ; 
also Tenasserim. FI. June; Fr. October. 

It is difficult to distinguish ;9ome states of this species from the former, 
for the peduncles vary very much in length, as do also the petals with regard 
to size and sliape. 

4. U. j.ATiFOLTA, Hf. and Th. Ind. FI. I. GO. 

Hab. Martaban, in dry hill-forests on limestone rocks along the Nga- 
chouiig of the Salween (Brandis). . FI. May. 

5. U. STEifOPETALA, Hf.*and Th. Fh. Ind. I. 163, and Ind. FI. I. 60. 
Hab. Tenasserim, Moulmein (Lobb). 

6. U. LONQIFLOHA, Roxb. FI. InJ. II. 668 ; Hf. Ind. FI. I. 61. 

Hab. Chittagong, 

7. U. DASYMASCITALA, Bl. FI. Jav. Avon. 55. t. 27 ; Hf. and Th. FI. 

Ind. 1. 135, and Ind. FI. I. 61. {^Pelticalgx argentea^ Griff. Not. Dicot. 
706 ?). ' , ' 

Var. CL. Bltjmet, Hf. and Th. 1. c. ' 

Var. Walliciiii, Hf. and Th. 1. c. (Z7. codoj^hloea, Scheff. Obs. 
phyt. 6?). 

Hab. Frequent in the tropical forests of Martaban and Tenasserim to 
the Andamans ; also Ava. FI. Febr. to May. 

Polyalthia, BL 

Conspectus of species. 

Sect. 1. Monoon, MIq. FI. hmnjipln*otlitc. IVtnls Hat. Ovules solitaiy, erect, 

§ Flowers usually rnilu‘r large ; carpels oBlong or elongate and cylindrical, 
y. Petals linear to linear-lanceoluU* or spatliulatc-linear. 

Leaves glabrous, one-coloured, apiculate or shortly acuminate j carpels obversely ovoid, 

,..J\ latenjlora. 

Leaves glabrous, ghvieous or wliitisli beneath, shortly acuminate, ,..P. Sumalrana^ 

y y Petals ovate to ovate-lanceolate and ellipticsil. 

Carpels almost ‘globular, glabrous ?, leaves glabrous*... ... ... J*. nHlda. 

Cari)cls veivety ; leaves along the nerves beneath iniberulous, ,..P. memhranneea. 

Carpels clongale-obloug, glabrous ; leaves along the nerves pubescent, ... P. JenJehmi. 

§ § Flowers ^mall, on slender pedicels; carpels globular, pea-shaped. 

Leaves along the nerves beneath pubescent, blunt or nearly so P. .mberosa. 

Leaves pubescent beneath, ueuininate, ... ,,, ceraaoides 

Sect. 2. E'upolyalthia. Flowers hermaphrodite. Petals flat. Ovules 2, superposctl, 
ascending. 

Fow’ers small, sessile or nearly so, sometimes clustered, ... ,\,P,duhia. 

1. P. LATEIIIFLORA, {Ouattevia lateriflora, Bl. By dr. 20 and FI. Jav. 

Anon. 100, t. 50 and 52 D. ; Guattcria spathulata, T. ct B. in Tydschr. Nat. 

Yer. Ned. Ind. XXIV, petalis latioribus; P. Bth. and Hf. Ind. 

FI. I. 03.) 
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Hab. Not uncommon in tlie tropical forests of the eastern slopes of 
the Pegu Yomah and Martaban ; also Tciiasserim. Fr. May, June. 

2. P* SuMATEANA [Ouatteria Sumctrana, Miq. Suppl. FI. Sumatr. 
380; Monoon Bumatramm^ Miq. in Ann. Mus. Lugd. Bat II. 19). 

IIab. Tenasserim (or Andamans ?) (Hclf.). 

3. P. NiTiDA, Bth. and llf. Ind. FI. I. G4. {Quatteria nitiday A. DC. 
Mem. Anon. 41, 

Hab. Tenasserim, Tavoy (Wall.), 

Guatieria memhranacca, A. DC. Mem. Ahon. 41. Hf. Ind. FI. I. 68. 
is hardly dilfcrent from the above. 

4. P. JENKiNSir, Bth. and Hf. Ind. FI. I. 64. {Quatteria Jenkinsiiy 
Hf. and Th. FI, Ind. I. Ill ; P. Andamaniea, Kurz and And. Bop. 2 ed.29). 

Hab. Frequent in the tropieal forests of South Andaman and tho 
adjacent islands. FI. begin of 11. S. 

5. P. STJBEiiosA, Bth and Hf. Ind. FI. I. 65 ; Bodd. Icon. PL Ind. or. 
t. 56. (TIvaria suherosity lloxb. Cdrom. PI. I. t. 34 and FI. Ind. II. 667). 

Hab. Tenasserim. Fr. Febr. 

6. P. CEEASOiBES, Bill, and Hf. Ind. FI. I. 63. {Uuaria cerasoides 
Koxb. Corom. PL 1. 1. 83, and FL Ind. II. 606 ; Guatieria cerasoidesy 
Dull. Mem. Anon. 28 ; P. hifaria^ Bth. and Hf. Ind. FL I. 62). 

Hab. Promo (Wall.) Fr. Sept. Oct. •» 

Wallieh’s specimens in HBC. are in fruit, and, tliereforo, it is very 
improbable that the flowers (which appear during H. S.) should belong to 
the same specimens in Kow Herb, referred to P. hifaria, 

7. P. ? DUBIA, Kurz in And. liep. 2nd ed. 20 (P. macropJiyllay Ilf, 
and Th. Ind, FL I. 60, excl. .syn.) var. a olabeibscula, petals broader, 
leaves and branchlets glabrescent, var, Falconeei, branehlets and leaves 
beneath pubescent, petals less imbricate in bud. 

Hab. Var. a. Frequent in the tropical forests on the Andamans ; var. 
jS. Moulmcin (Falc. 545). FL May, June. 

I have only male flowers, and the imbrication of the petals (especially 
in the An'daman plant) indicates a different genus. Hf. and Th. identify 
tlic plant with Blume’s Guatieria macrophylla (== Trivalumda macrophyllay 
Miq.y 'Guattena drevipetala^ Miq.) which resembles especially the Andaman 
plant 66 much that I confounded it with it in my Andaman Keport. This 
has, however, the inner petals thick and fleshy, narrowed at base and tho 
broad triangular blades (see Bl. FL Jav. Anon, t, 52. B. f. 2,) connivent 
somewhat after the fashion of Mitrephora. 

Doubtful species. 

1. P. COSTATA, Hf. and Th. Ind. FL I. 67. 

Hab. Tenasserim, along the Attaran river (Wall.) 

Hf. and Th. refer this to the genus Trivahariay Miq. 
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Anaxagorea, St. Hil. 

1. A. LrzoNENSia, A. Gray in Bot. U. S. Expl. Exp. 27 ; Hf. Ind. FI, 
I. 68. {A. Zeylanica, Hf. and'Th, FI. Ind. I. 114 ; Bedd. Icon. PI. Ind. 
or. t. 46.) 

Hab. Not unfroquent in the tropical forests of Martaban and the 
Southern slopes of the Pegu Yornah j also on the Andamans. FI. May, 
J unc \ Fr. Aug. 

Popowia, Endl. 

1. P. Helfebi, Hf. and Th. Ind. FI. I. 69. 

Hab. Tcnasscrim, King’s island (Heifer). 

• 

Cyathocalyx, Champ. 

1. C. Mabtabanicus, Hf. and Th. Ind. FI. I. 53, 

Hab. Not uncommon in the tropical forests, of Martaban down to 
Tcitasserim, rare in those of the eastern ancl* southern slopes of the Pegu 
Yornah. Fr. March, Apr. 

Anona, L. 

Conspectus of species* 

* Fruits aroolate. 

Leaves usually blunt ; inner petals minute or almost none ; fruit with prominent convex 
nreoles, ... • ... ... ... ,,, squamosa. 

Leaves acuininaU*, larger; aroolcs of fruit not or hardly projecting, .. A. reticulata, 

* ♦ Fruits very large, muricato. 

All parts glabrous. ... ... ... A. muricata, 

1. A. SQUAMOSA, L. sp. pi. 757 ; Koxb. FI. Ind. II. 657 ; Bot. Mag. 
t. 3006 ; Bl. Fl, Jav. Anon. 107. t. 63 B. ; Hf. Ind. FI. I. 78. 

Haj{. Cultivated all over Burmah, more especially and on a large scale 
in the Prome district. Fl. March. 

2. A. BETICULATA, L. sp. pi. 757 ; Kokh. Fl. Ind. II. 657 ; Bot. Mag. 
t. 2911 ; Hf. lnd.rFl. I. 78. 

Hau. Not much cultivated in Burmese gardens. 

3. A. MUBICATA, L. sp. pi. 756; Miq. Fl. Ind. Bat. 1-2. 34. 

Hab, Cultivated in gardens of Tenasscrim, especially the southern 
parts. 

Artabotrys, R. Br. 

Conspectus of species, 

§ Blade of petals flattened. 

Petals oblong-lanccolatc, usually nan-owed at base, with the borders 
refloxed. 

O Flowers arising from hooked peduncles. 

Young parts rusty toincntose | leaves fii’inly coriaceous, glabrous ; petals densely taumj 
tomentoso ... ... ... ... crassifolm 
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Quite glabrous; leaves thin coriaceous; petals glabrous or piibcnilous...^. odoratissimus. 

0 0 Flowers arising directly from the lateral brauchlets, peduncle 
reduced or only indicated. , 

Small etcct shrub, adult parts all glabrous, ... ... ...A, Kurzii. 

X X Petals narrow, linear, elongate, ... ... ...A. speriosus, 

§ § Petal-blade terete or triquetrous, fleshy, subulate or linear. 

Petals triquetrous ; brauchlets and leaves beneath pubescent ... ..A. Binnanieus, 

Petals terete; all parts glabrous .. ... „.A. suaveolens. 

1. A. CBASSiFOLiPS, Hf. and Th. Ind. FI. I. 5i. 

Hab. Martaban (Dr. Brandis). 

2. A. ODORATISSIMUS, E. Br. in Bot. Eeg. t. 428 ; Hf. Ind. FI. I. 

54. {A. hamatuSi Bl. FI. Jav, Anon. 60, t. 29 and 31, C ; Umria odoratis- 
sima et U. uncataj Eoxb. FI. Ind. II. 666; A, Hf. and Th. FI. 

Ind. I. 128 ; A. intermedins^ Hassk. PI. Jav. rar. 173). 

Hab. Tenasscrira, ‘banks of rivers, along the Attaran etc.; Ava, 
near Mandalay, probably cultivated. (Dr. J. Anderson.) 

3. A. Kurzit, Hf. and Th. Ind. FI. I. 54. • 

Hab. Not unfrequent in the Eng forests of Pegu and Martaban, on 
lateritc. FI. Apr. 

4. A. SPECTOSUS, Kurz in And. Eep. 1 ed. App, B. 1 ; Hf. Ind. 
FI. I. 55. 

Hab. In the tropical forests along Middle Straits, South Andaman. 
FI. May. 

5. A. BuRMAifTCUS, A. DO. Mem. Anon. 36; Hf. Ind. FI. I, 55. 
{Blwimlopetalum iinijlortm^ Grill. Not. Dicot. 717). 

Hab. Not unfrequent in tropical forests of the eastern slopes of tho 
Pegu Yomah ; Tenasserim from Moulmein to Mergui ; also Ava, on Taong 
dong (Wall.) FI. Nov, ; Fr. Fcbr. 

6. A. SUAVEOLENS, Bl. Fl.^ Jav. Anon. 62, t. 30 and ^1, D. ; Hf. Ind. 
FI. I. 55. {Bhopalojpetalum sp. Griff. Not. Dicot. 716). 

Hab. Chittagong (Hf. and Th.), Tenasserim, Mergui’ (Grifl^. 

Oxymitra, Bl. 

Conspcctm of species, 

* Sepals short, coriaceous, 2 to 3 lin. long. 

Petals from a broad base narrowly linear, nearly 2 in. long, slightly pubescent 0. stenopelala. 
Petals oblong-lanceolate, blunt, very thick, tawny pubcrulous, ...O. MavvMlandil, 

Incompletely known. ... ... ... ... ,„0. unoncefolia. 

* * Sepals as in Goniothalamus^ mcmbi*anous and nerved, largo about 7 to 8 

lin. long. 

Petals oblong-lanceolate, about li in. long, acute, tawny pubescent, „,0./or«ica/». ■ 

1. 0. STENOPETALA, Hf. and Th. Ind, FI. I. 71. 

Hab. Tenasserim, Moulmein and Thoungyeen (Falc., Brandis). FI Apr. 

2. 0. Macclellandii, Hf. and Th, Ind. Fi. 1. 70. 
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Has. Not unfrequent in the tropical and low forest of the southern 
slopes of the Pegu Yomah, chiefly on permeable laterite. FI. May to June. 

3. 0. rORNiCATA, Hf. and®Th. FI. Ind. I. 146 and Ind. FI., I, 71. 
(Uvaria fornicata, Eoxb. FI. Ind. II. 602). 

Hab. Not unfrequent in the tropical forests of South Andaman ; 
Tenasscrim, Mergui (Griff.). FI. May. 

Doubtful species, 

1. 0. TJNONiEroLiA, Hf.^iid Th. FI. Ind. I. 146 and Ind. FI, I, 71. 
Hab. Tonasserim, Tavoy (Wallich). 

Goniothalamus, Bl. 

Conspectus of species. 

Flowers about 9 lin. long. ... ... ... q, sesquipedalls. 

Flowers about 2 iu. long ... ... ... ^ c... ,..0. OnJJilfuL 

1. G. SESQUTPEDALTS, Hf. and Th. FI. Ind? I. 108 and Ind. FI. 1. 73. 
{Quatteria sesquipedalisy Wall. PI. As. rar. III. t. 206). 

Hab. Tonasserim (teste Hf. and Th). 

2. G. GRirmnii, Hf. and Th. FI. Ind. I. 110 and Ind. FI. I. 73. 
Hab. llathcr rare in the tropieul forests of the eastern slopes of the 

Pegu Yomah (headwaters of Swachoung) ; Martaban (Brandis) ; Tenasserini, 
Mergui (Grift]). « 

Melodorum, Dun. 

Conspectus of species. 

Sect. 1. Tyramidanihe^ Miq. Calyx eyathiform, S-lobod. Flowers largo, 2-5 in. long. 
Flowers 4-5 in. long, white ; leaves mcnibrnuous, quite glabrous, „,M, macmnfhum. 
Flowers 2-3 iu. long, yellow; leaves beneath densely puberulons, glabrescent coriaee- 
••• ••• — ... ... ,, M. jtrumatlmm. 

Sect. 2. Fu-Melodot'tm. Calyx deeply 3-cleft ; flowers small, 1 in. or less long. 

Flowers about an in. long or a little longer; carpels simply tomeutosc, ...M. mbiyinosum. 
Flowers about in. lohg, ... ... ... ... M. Grijpmi 

Flowers nearly J in, long; carpels densely vcrrucose, pubescent, „M. verrucosxm. 

Flowers 1 111 . long ; carpels almost glabrous, .. ... M.bholor. 

1. M. MAORANTiruM Kurz in Journ. As. Soc. Beng., 1872, 291. {Uno- 
namacrantha, Kurz in And. Eep. ed. 1. App. B. 1 ; Pyramidanihe macrantha, 
Kurz, 1. c., ed. 2, p. 29). 

Hab. Eather rare in the tropical forests about Port Mouat, South 
Andaman. FI. June. 

The large flowers resemble much those of TInona Jongiflora, the leaves 
those of Goniothalamus cardiopeialus. 

2. . M. RUBIOINOSUM, Hf. and Th. FI. Ind. I. 116 and Ind. FI. I. 79. 
Hab. Eare in the tropical forests of Martaban (E. of Tounghoo) \ 

Tenassorim ; Chittagong. 
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3. M. QniFPiTiiir, Hf. and T!i. i'l. Iiul. I. 120 and Ind. FI. I. 80. 
(Fissistigma scam^ens, Grifl*. Not. Dicot. 70G). 

Hab. Tenasserim, Mergui (Griff.) FI. Decb. 

4. * M. YEiiiiucosiiM, Hf. and Tli. FI. Ind. I. 119 and Ind. FI. I. 80. 
Hab. Ava, Kliakyen lulls, Ponsce (J. And.). FI. Apr. 

5. M. BICOLOM, Hf. and Tli. FI. Ind. I. 119 and Ind. FI. I. 80. 
(ITvaria bicolor, lloxb. FI. Ind. If. 002). 

Hab. Tropical forests ol the western slopes of Pegu, along tbe head- 
waters of the Panyo-gyee clioung (feeder of Toungnyo ehoung) ; Ava (accord. 
Hf. and Th.). 


Mitrophora, Bl. 

Conspeclus of species^ 

* Flowers dioecious, small (about 3 liu. loiiff). 

Leaves (except nerves beneath) gUibrousj intioresceuce and petals tomentoso, J/. rHimlata, 

* * Flowers conspicuous, 1 t<i 2 fn. in diameter. 

Leaves softly tomeiitoso beneath; flowers 2 in. across, on short and thick pedi- 

•” ••• ••• .. j\I. /omeiUosa. 

Leaves minutely puberulous or almost glabrous, chartaccous; flowers about an iji. across, 
on long slender pedicels, ... ... vamlc^Jlora, 

1. M, RETICULATA, Ilf. and Th. Ind. FI. I. 77. (Z7. reticulata, PI. 

FI. Jav. Anon. 50. t. 21 ; M. aperta, T. et P. in Nat. T/dsch. Nod. Ind.). * 

Hab, Tenasserim (Ilelf.). 

2. M. TOMENTOSA, Hf. uiid Til. FI. Ind. I. 113, and Ind. FI. I. 76. 
Hab, Chittagong. 

3. M.* yanbtEelora, Kurz, MS. 

Hab. Not imfrecpient in the tropical forests of the Pegu Yomah and 
Martaban. FI. Febr. — March, 

This should be compared )vith M. Maingagi, Hf. and Th., a species 
which I cannot recognize from the descrijition alone. There are ^wo varieties 
difiering in the texture and pubescence of the leaves, but the flo>yers are 
alike ig both. 


Orophea, Bl. 


Conspectus of species, 

* Flowers very small (hardly 2 to 3 Hu. in diameter). 

Leaves glabrous; sepals minutely hispid, ciliatc; can)els globular, stalked, . O. potycarpa. 
eaves along the nerves pubescent ; sepals densely pubescent ; carpels elongated, oblong 
sessile, _ ^ ^ ,„0, hexandra. 

Flow'ers rather large (about an in. in diameter). 

Leaves rather la i^e, pubescent beneath, ... ,„0. Srandisii. 


1. 0, POIA-CAEPA, A. DC. M^ni. Soc. Gen. V. 39 ; Hf. Ind. FI. I. 91. ’ 
{Anonacea Griff. Dicot. Ic. t. 654?, Mehdomm monospemmn, Kurz iu 
A-d. Kep. App. B. p, 1.) 

8 
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Hab. Bather frequent in the tropical forests of the Andamans; 
Martaban, Meoplay (Brandis) ; Tenasserim, along the Salween (Wll.)» FI, 
March; Fr. June. * 

2. 0. HEXANDBA, BL Bydr. 18 ; Miq. FI. Ind. Bat. 1-2, 29. {Bocagea 
heccandra^ Bl. FI. Jav. Anon. 13, t. *10 ; 0. acuminata^ A. DC. Mem. Soe, 
Gen. V. 39 ; Hf. Ind. FI. I. 91). 

Has. Tenasserim, Tavoy (Wall.). 

3. 0. Beandtsii, Hf. and Th. Ind. FI. I. 92. 

Hah. Not uncommon along choungs in the tropical forests of Marta- 
ban (Toukyeghat) ; Tenasserim, Thounggyeen (Brandis). FI. Apr. May. 

• 

Miliusa, Lesch. 

Conspectus of species. 

* Pcdicolfl 2 to 4 in. lonpr, without or with a rudimentary bractlct. 

Tomentose ; berries toineiitose, shortly stalked, ...» * ...M. vehtina. 

* * Pedicels short, only 6 to 10 lin. lon^. * 

Bi’anchlcts and leaves beneath rusty pubescent; flowers about i in. longf; pedicels 
bractcoled, ... ... ... ... Moxburghiana. 

Leaves glabrous ; flowers nearly an in. long; pedicels bracteoleil,.,. .. M. trlstis. 

Almost glabrous ; pedicels without bractlet, ... ... ...M. solerocarpa. 

1. M. VELUTiNA, Hf, and Th. FI. Ind. I. 151 and Ind. FI. I, 87 ; 
Bcdd. Ic. PI, Ind. jor. t. 87. {Uvaria villosa, Boxb. FI. Ind. II, 064). 

Hab. In the lower mixed, the low and moist forests, entering also the 
savannah forests ; Ava ; common in Pegu, but rare in Martaban, also in 
Tenasserim. FI. II. S. ; Fr. Begin, of Ji. S. 

2. M. BoxBUKontANA, Hf. and Th. FI. Ind. I. 150 and Ind. FI. I. 
87. ( Uvaria dioica, Boxb. FI. Ind. II. 059 ; Kyalosiemma Boxhurghiana, 
Wall. Cat. 6434 ; Griff. Dicot. Icon. t. 053 ; Bhceanthus dioicuSf Kurz in 
Journ. As. Soc. 1870, 62). 

IIab. Cliittagong; Tenasserim, * 

3. M. VRiSTJB, Kurz, MS. 

HIb. Ava, Khakyeii hills, at Ponsce (Dr. J. Anderson). FI. March. 

4. M. BCLEROCARPA, Km’z in Journ. As. Soc. Beng. 1872, 291. 
(Saccopetalum salerocarpum, Hf. and Th. Ind. FI. I. 88). 

Hab. Not unfrequent in the upper mixed forests of the Martaban hills, 
E. of Tounghoo, at 2000 to 3000 ft. elevation ; Tenasserim, Moulmein 
(Wall.) FI. March. 

The difference between PliceantJim and Miliusa is restricted to the 
nature of the connective, a character which in Uvaria has met with no 
consideration. 

N. B. Nephkostigma, sp. Griff. Not. Dicot. 717 from Mergui I « 
cannot identify. Griffith* says that the genus is easily recognizable by 
the sepals and outer petals being conform. Now if “ sepala exteriora majoi^d' 
be a misprint for minora^ we might compai*e it with Milima or Fheeanthus, 
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MENISFERMAGEM. 

Conspectus of genera, 
i- TIN08R0REM. Carpels 3, rarely 6. Style-scar almost terminal, rarely 
ventral or almost basal* Seeds meniscoid or rarely oblong, albuminous. Cotyledons 
leafy, usually spreading laterally. 

♦ Petals 6, shorter than the inner sepals. Stylo-scar almost terminal. 

1. pARABiENA. Scpols 6. Filaments connate, the anthers in heads. Seeds mciu»< 
coid. 

2. Asptdocarta. Sepals 12. Filaments connate, the anthers sessile round tho 
peltate end of the column. Seeds oblong. 

3. Tinospoua. Sepals 6. Stamens 5 ; anther-cells lateral, distinct. Seeds meuis- 

coid. Albumen ruminate. • 

* ♦ Petals none. 

4. FIBBAUBBA. Sepals 9. Stamens G, free. Style-scar almost terminal. Albumen 
horny. 

5. Anamibta. Sepals 6, in’ 2 rows. Filainont.s connate, anthers sessile at the end 
of the column. Style-scar almost basal. • Albunieu ruminate. 

Trih. II. COCCULJmi. Flowers 3-merous. Ovaries usually 3. Style-scar almost basel, 
rarely almost terminal. Seeds horseshoc-shsjpeil. Albumen copious. Embryo 
slender, the cotyledons linear or only slightly dihited. 

X Albumen ruminate. 

6. Tiliacoba. Petals 6, minute. Carpels 6-12. 

% % Albumen homogeneous. 

7. Limacia. Petals 6 — 8. Styles short, compressed. * 

8. CocoULUS. Petids 6. Carpels 3 — 6. Styles subulate, simple or 2-cleft. 

Trih. in, CISSAMPJSLIDBJS. Flowers 3 — 5-morous. Ovurie.s usually solitary. Style- 
scar usually almost basal. Endocarp dorsally murieute or ecbinatc. Seeds horseshoe- 
shaped. Albumen scanty. Embryo linear, the cotyledons Bp])re8Hed. 

9. Stkj’HANIA. Petals 3 to 5, shoi’tcr than tho sepals, rather thick. Siaminol 
column peltate at summit. Flowers umbellate. 

10. CrssAMpELOS. Male fl. : sepals 4; petals united ill a cup. Female fl : sepals and 
pc'tals 1 — 2, tho latter entire 2-cl(^ or -parted; styles simple. Flowers eymosc or 
racemose. 

11. CycleA. Male fl. : Sepals connate ; petals more or less* connate. Female 11 : 

Sepals 2, lateral, free ; petals none; styles 2- parted Flowere panicled. * 

Trih. iTi PACIIYQ-ONE/E. Flowers usually 3-inerous. Ovaries and carpels usually 
3, rarely 9 — 12. Style-sear almost basal or ventral. Seed curved booked or inflexed, 
without albumen. Cotyledons thick and fleshy. 

12. pACiiYGOjfE. Sepals, petals and stamens, 6 each. Anthers blunt. Styles thick, 
Prunes reniform. 


FarabsDna, Miers. 

1. P. SAGiTTATA, Micrs in Tayl. Ann. ser. 2-VII. 39 and Contr. B'ot. 
III. 67 and 391, t. 98 j Hf. Ind. FI. 1. 96. 

Hab. Not unfrequent in the tropical forests along tlie eastern slopes of 
the Pegu Yomali and Martaban; also Ava and Chittagong. Fi. March, 
Apr. — Fr. May, June. 
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Aspidocarya, Hf. and Th. 

1. A. TTViPEBA, Hf. and Th. FI Ind. L 180 and Ind. FI. I. 95. 
Miers contiib. III. 58. t. 09. var! /?, mollis, all parts softly pubescen|j, 

IIab. Ava, Kliakyen hills, Ponsec (J. Anderson). FI. Apr. 

Tinospora, Miers. 

Conspectus of species, 

* Dnipes the size of a pea, the piitsinicn tuberculate. 

Yoiinj^ ])arts and tlie orhicnlar-ovate hlunt leaves beneath tomentose, ,,.T, tomentosa, 

Y(»un^ parts and the cordute-ovatc acuminate leaves beneath pubescent, .., T, Malaharica. 
All parts glabrous, ... ... ... ,,, ... ...T.crispa, 

* * Putamen smooth. 

All parts glabrous j drupes the size of a pea, ... ... ...T. cordifoUa, 

Young leaves and shoots pubescent or tomentose ; drupes tlic size of a cherry, T. nudiUora. 

1. T. TOMENTOSA, Micrs in Tayl. Ann. sgr. 2 YII. 38 and Contr. Bot. 
III. 33 ; Ilf. Ind. FI. I. 96. {Menisperjmm tomeniosum, lloxb. FI. Ind. 
III. 813). 

Hab. Ava (Wall.) 

2. T. Malabahica, Miers in Tayl. Ann. ser. 2. VII. 38 and Contr. 
Bot. 111. 32 ; Ilf. Ind. FI. I. 96. 

Hab. Chittagong (llf. and Th.) 

3. T. emsPA,'' Miers in Tayl. Ann. ser. 2, VII. 38 and Contr. Bot. HI. 
81 Schetf. Obs. Phyt. III. 71. t. 1. {Mcnispermum vcrnicosumj Koxb. FI.; 
Ind. III. SOS). 

Hab. Pegu (teste Hf. and Th.) ; Arraeun, Sandoway (teste Miers). 

4. T. coiiniFOLiA, Miers in Tayl. Ann. s(t. 2. YII. 38 and Contr. Bot. 
III. 31 ; llf Ind. FI. 1. 97 ; Sehetf. Obs. Phyt 111. 71, t. 2. (^Menispernnm 
eordi/otiumf Willd. IV. 82G; lloxb. FI. Ind. 111. 811 ? Cocculiis cordifoUus 
DC. 8yst. I. 518 ; Wight Ic. t. 485-480). ^ 

** Hab. Not unfrequeiit in the forests of the Andaman iKslands ; Ava 
(Wall.)^; Cfiittugdng. ^ 

Boxbiirgb figures the stems of his plant as 5- (or 6 ?) angular, and the 
angles as produced into membranous waved wings ; it can, therefore, hardly 
be the same as Miers’s. ^ 

5. T. NUDiFLOHA, Kui’z ill Journ. As. Soc. Bengal, 1872, 292. {Cocculus 
nudiforuSy Griff. Not. Dicot. 307). 

Hab llather frequent in the tropical forests of the E. slopes of the 
Pegu Yomah and Martaban ; also Tenasserim. — FI. March, Apr. ; Fr. Begin. 
ofK. S. 

Pibraurea, Lour. 

1. F. TINCTOEIA, Lqur. FI. Coch. II. 769 ; Miers Contr. Bot. III. 41 ; 
Hf. Ind. FI. I. 98 ; Scheff Obs. Phyt. III. 73, t. 4. 

Hab. Tenasserim, Tavoy (Griff). 
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Hab. Not unfrequent in tlie tropical forests along tlie eastern slopes of 
the Pegu Yomah and Martaban down to Tenasserim (Moiilinein) ; also 
Chitti^gong. . 

2. C. LiNNiEANirs, {Menispermum hirstitum L. sp. pi. 14G9 lloxb. FI. 
Ind. III. 814 ; Menispermum myosotoides, L. 1. c. ; Cocculus villosuSj DC. 
Sjst. I. 525 ; Hf. and Tli. Ind, FI. I. 101). 

Hab. Frequent in hedges, shrubberies, etc. around villages all over 
Pegu and Prome ; also Ava. FI. Jan. Fcbr. 

3. C. INCANUS, Colebr. in Linn. Trans. XVTI. 57 ; SebelT. Obs. Phyt. 
III. 70, t. 10. (^Fericampylus mcanuSf Miers in Tayl. Ann. ser. 2. VII. 
40 and Contr. Bot. III. 118 ; Ilf. and Tli. Ind. FI. If 102 ; Menispermum 
villosum Koxb. FI. Ind. III. 812). 

Hab. Frequent in savannahs, mixed and other deciduous forests all over 
Burmah from Chittagong, Av,a, Pegu and Martaban down to Tenasserim, up 
to 3000 ft. elevation. FI. March.. 

Stephania, Lour. 

Conspectus of species. 

Leaves glabrous or pubescent j flowers very shortly pcdicelled, in head-like umbolhds, 

.. »!?/. her nan difolia. 

Leaves glabrous j flowers slenderly pedieelled fomiing loose cymoso/nnbelletH, ISt. rotunda. 

1. St. JIKIINANIIIFOLIA, Walp. Hep. I. VG; Hf. and Th. FI. I. 196 
and Ind. FI. I. 103 ; Wight Jo. t. 939. 

Var. a. olabuescens, Hf. and Th. 1. c. 

Var. J3 j)iscoLOR Hf. and Th. 1. c. (Cissampelos hernandifolia^ Willd., 
Eoxb. FI. Ind. III. 842 ; Lissampelos hexandra^ Roxb. 1. c. 810). 

Hab. Frequent all over Burmah from Ava and Chittagong down to 
Tenasserim, in savannahs and mixed forests, etc. FI. March to J une ; Fr. 
Apr. June. ^ 

2. St. rotunda. Lour. FI. Coch. 747; Hf. and Th. FA Ind. 1. 197 
and Ind. FI. I. 103 ; Scheff. Ohs. Phytol. 1 1 1. 79, t. 14. (Cissampelos glabra 
lioxh. FI. Ind, III. 840, Wal-tiedde, Gaertn. Fruct. I. t, 180.). 

Hab. Frequent in mixed forests and shrubberies rouixl villages, etc. of 
Pegu ; also Tenasserim, Moulrnein ; Andamans. FI. May, June. 

Cissampelos, L. 

1. C. Pareira, L. sp. pi. 1473 ; Hf. and Th. FI. Ind. I. 198 and Ind. 
FI. I. 103 ; Scheff. Obs. Phyt. III. 79, t. 14. {O. Caapa, L. sp. pi. Il73 ; 
Koxb. FI. Ind. HI. 842 ; C. convolvulacea, Willd. ; Koxb. 1. c.) 

Hab. Common all over Burma and adjacent provinces, in all Icafshcd- 
ding forests and in cultivated lands, but specially in the savannahs and 
savannah-forests, up to 3000 ft, elevation, FI. H. S. 
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Anamirta» Colebr. 

1. A. CocoTJLtrs, WA. Prod. L 446; Hf. Ind. FI. I. 98. {A. 
paniculataf Colebr. Linn. Trans. 6® J Micrs Contr. Bot. IIJC. 61 ; 

Menis^ermum Cocculus, L. sp. pi. 1468 ; Roxb. FI. Ind. III. 807 ; Menis^ 
permum heteroclitum^ Roxb. 1. c, 817). 

Hab. Tenasserim, Moulmcin (Falconer). FI. Febr. 

Tiliacora, Colebr. 

1. T. BACEMOSA, ColelJr. in Lin. Trans. XIII. 67 ; Miers Contr. 
Bot. III. 76 t. 104 ; Hf. Ind. FI. I 99. {Menispermum polycarpum, Roxb. 
FI, Ind. III. Tiliacora acuminata, Miers in Tayl. Ann. scr. 2. VII. 

39; SchefF. Obs. Phytol. III. 74. t. 7) Cocculus acuminatuSf DC. Prod. 
I. 99 ; Deless. Icon. Scl. 1. 1. 95). 

Hab. Pegu (teste F. Mason.) 

Limacia, Lour. 

Conspectus of species, 

Suhy. 1. JTypserpa, Miers. Sepals 8— -12, broad, of thin texture, tbc smidler ones imbricate. 
Older leaves glabrous j stamens G to 10, ... ,.,L.cuspidata, 

Subg. 2. Eu-Limacia, Miers. Sepals 9, thick, valvutc in bud. 

Stamens 3; adult leaves glabrous, ... ... ,,X/, triandra. 

Stamens 6; branches and leaves beneath velvety tomontose, ... ,..L, velutina, 

1. L. cuspidata, Hf. and Tb, FI. Ind. I. 189, and Ind. FI. I. 100. 
Sebeff. Obs. Phytogr. III. 75 t. 8. 

Hab. Tenasserim, Mergui (Griff). 

2. L. TBIANBEA, Miei’s in Tayl. Ann. ser. 2, VII. 43 ; Hf. Ind. FI. I, 
100,; {Menispermum triandrum^ldio^sh, FI. Ind. III. 810 ; L. Amlierstiana^ 
Miers Contr. III. 112). 

• Hab. Promo (Wall.) ; Tenasserim, Ko^un, Amherst (Wall, and Falc). 

^ 3. L. VELUTINA, Miers in Tayl. Ann ser. 2, VII. 43 ; Hf. Ind. FI. 1. 
100. {Cocculus mllosuSf Griff. Not. Dicot. 308 ?). 

Hab. Tenasserim, Moulmcin (Lobb. 335) ; Mergui (Griff). 

Cocculus, DO. 

Conspectus of species, 

Suhg. 1, Cocculus. Styles simple. 

Leaves glabrous, on very long petioles, ... ' ... ,„C. glaucescenn. 

Leaves move or less pubescent, especially beneath ; petioles short, ... ... (7. villosus, 

Subg, 2. Pericampylus. Styles 2-parted. 

Leaves almost peltate, tomentoso or pubescent beneath, ... ... C. incanus, 

1. C. GLAUCESCENS, BL Bydr. 25 ; Miq. Ann. Mus. Lugd. Bat. IV, 
84. (C. inacrocarpmy WA. «Prod, 1. 13 ; Wight 111. I. 22, t. 7 ; Hf. Ind. 
FI. 1. 101). 
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Cyolea, Arn. 

1. C. PELTATA, Hf. and Th. FI. Ind. I. 201 and Ind. FI. I. 104 ; 
Schefll Obs. Phyt. III. 79, t. 16. 

Hab. Not unfrequent in the open, especially the hill Eng-forests, and 
in dry and drier upper mixed forests all over Burma from Chittagong and 
Ava down to Tenasserim. FI, Fr, Oct. to March. 

Pachygone, Mi§ps. 

Consj^ectm of species. 

Inflorescence and dmpes densely tomentose ; leaves with prominent nervation, P. dasycarpa, 
Infloi*csccnce glabrous j leaves almost polished, ... ... • 1\ odor if era. 

1. P. DASTCAiiPA, Kurz in Joum. As. Soc. Beng. 1870.02. (Anti- 
taxis ramifloraf Miers Contr. III. 1871, 358). 

Hab. - Upper Tenassoiim, Moulmein District, on limestone (Dr. 
Stoliezka). FI. R. S. 

2. P. ODOEiFEBA, Miers Contr. Bot. III. 333. 

Hab. Common in the swamp forests of Prome, Pegu and Mai’taban ; 
Tenasserim, Moulmein, on limestone rocks (Parish). 

I have seen no authentic specimens of P. odorifera^ and refer my 
plant hero on the authority of > Baker (in lit.). Unfortunately I did not 
succeed in finding either flower or fruit of this common climber, but it 
certainly is different from P. ovata. 

One or two other large-leaved species occur on the Andamans and 
Nicobars, but they are only in leaves. 

Conspectus of genera. 

* 

Tril. I. LAMBIZABALEJE. Flowers unisexual or polygamous. Carpjjls 3. Usually 
climbers. , 

1. Parvatia. Leaves digitate. Stamens monadelphous. Climbers. 

Trih. II. BERBERIBBAl, Flowers hermaphrodite. Carpel solitary, erect or stcmless. 

2. IIbrberis. Ovules erect, basilar. Fruit a berry. Shrubs. » 

Berberis, L. 

1 , B. Nepalensis, Spreng. Syst. veg. II. 120 ; Hf. Ind. FI. 1. 109 
(Malionia Nepalensis, DC. Prod. I. 109 Deloss. Icon. sel. II. t. 4 ; P« 
LesohenauUii, Wall. Cat. 1479 ; Wight Jc. t. 940). 

Hab. Tenasserim, Mergui (Griff.). 

Hf. and Th. in the first edition of their Flora of India cite Mergui 
as a habitat for Parvatia Brunoniana ; Dr. Brandis, however, informs me 
that no Burmese specimens of this species exist in the Kew Herbarium. 
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JSfYMKRJEACEM. 

Conspectus of genera, 

Suhord. L NYMPIIJEM. Scpifis 4 — 6. Petals and stamens nnnierous. Carpels 
confluent with one another or with the disk into one ovary j ovules many. Seeds albuminous. 

1. Nympiijea. Sepals, petals and stamens half superior, inserted on the disk, the 
latter confluent with the carpels. Not armed. 

2. Paeclaya. Sepals inferior i petals superior ; cari^els immersed in the torus, 
Not armefl. 

3. Efryalb. Sepals, petals and stamens superior. Carpels immersed in the torus. 
Armed with sharp thorns. 

Suhord. II. NMLUMSONJEM. Sepals 4 or 6. Petals and stamens numerous, 
^'ypogywous. Carpels siyik in pits without order in the flat turbinate torus. 

4 Nkiumbo. Only genus. 

Nymphoea, L. 

Conspectus of species, ' 

Anthers without appendage, ... ... . ... ,..N. Lotus. 

Anthers terminated with a long appendage, ... ... ...N. slelLata. 

1. N. Lotus, L. sp. pi. 729 ; Hf. and Th. FI. Ind. I. 241 and Ind. 
FI. I. 114. 

Var. a. Lotus, Hf. and Th. 1. c. ; {R. ruhra, Roxh. FI. Ind. II. 576 ; 
Wight 111, t. 10 ; Rot. Re]), t. 503 j Rot. Mag. t. 1280, 1364 and 4665 ; 
N, esculenfa, Roxbfl. c. 578). 

Var. p. conuTFOLiA, Hf. and Th. 1. c. 

Var. y. runKS0E.vs, Hf. and Th. 1. c. (iV. piihcscens, Willd. sp. pi. II. 
1154 ? j N, Lotus, Roxb. FI. Ind. 11. 577). 

IIab. In taiik,s, lakes and swamps, etc. ; var. a. not unfrccjuent in 
Pegu ; also Tenasscrim ; var. p. in Chittagong ; var. y. not unfrcriuent in 
lakes and stagnant waters of the lower i)arts of Pegu. FI. R. S. 

2. N. STEWATA, Willd. sp. pi. II. 1J.53 ; Hf. and Th. Ind. I. 243 
and Ind. FI. I. 114. 

Var. a. ctanea, Hf. and Th. 1. c. {N. cganca, Roxb. FI, Ind. II. 577 ; 
N. stcllata, J3ot. Mag. t. 2058). ^ 

Var. /3. PAiivxFLOiiA, Hf. and Th. 1. c. (xV. stcllata, Willd. 1. c. ; Bot. 
Rep. t. 330 ; Ro‘xb. FI. Ind. II. 577.) 

Var. y. versicolor, Ilf. and Th, 1, c. 

Hab. In stagnant waters' and swamps ; var. a. and /?. frequent in 
Chittagong, Pegu and Arracan ; var. y. Chittagong. FI. R. S. 

Barclaya, Wall. 

1. B. lonoifolia, Wall, in Linn. Trans. XV. 442, t. 18 ; Hook. Icon, 
PI. t. 809-10 ; Griff. Not. Bicot. 218, t. 57 ; Hf. Ind. I. 115, 

Hab. In running streams ; Pegu, Rangoon \ Tenasserim, Moulmein 
and southwards to Mergui, apparently frequent, FI. R. S. 
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Euryale, Salisb. 

1. E. FEBOx, Salisb. Ann. Bot. II. 73; Eoxb. Cofom. PI. III. t. 
244 ; Bot. Mag. t 1147 ; GrifF. Dicot. t. C57 ; Hf. Ind. I. 115. {Amcslea 
$ 2 )inosay Koxb. FI. Ind. II. 673; Bot. ileg. t. 618). 

IIab. Chittagong, in swamps. FI. U. S. 

Nelumbo, Ad. 

1. N. i^uciFERA, Gaertn. Friict. I. 73 Casp. in Miq. Ann. Mus. 
Lno'd. Bat. II. 242. {Nelumhium 8peciosim,Vf\\\i\.. sp. pi. II. 1258; Roxb. 
Fl.°Ind. 11. 617; Bot. Mag. t. 903; Wight 111. 1. 1. 9 ; llf. liid. FI. 

I. 116), * 

Hab. Not uufrcquent in stagnant waters of the alluvial plains of Pegu; 
frequently cultivated in tanks, pagodas, etc. FI. Apr. May. 

* PAFAVEBACEM 
Conspectus of genera. 

1. Papaveh. Capsulos opening by short valves or pores. Stigmas 4 or more, 
r.n din ting on a sessile disk. 

2. Aiiokmone. Capsules opening by short valves. Stigmas 4 to 6, radiating from 
tlio top of a depressed style. 

Papavor, L. 

*1. P. soMNiFEiiUM, L. sp. pi. 726 ; Roxb. FI. Ind. II. 571 ; Engl. 
Bot. t. 2145; Sibth. FI. aiu‘c. t. 491; Rohb. FI. Germ. III. t. 17; lif. 
and Th. FI. Ind. 1. 250. 

Hah. Not much cultivated in Burmah, especially in Ava. FI. Fcbr. 
March, Fr. Apr. May. 

Argemone, L. 

*1. Abo. Mkxicana, L. sp. pi. 727 ; Roxb. FI. Ind. 11. 57l ; Wight 
111. I. t. 11. ; Bot. Mag. t. 243 ; Bot. Reg. t. 1313 ; Gray. Geii.^t. 47 ; Hf. 
Ind. FI. I 117. * * , 

IIab. Domesticated in lower Ava (J. Anderson); in cultivated lands 
near Rangoon, sporadically. FI. Jan. 

CB.UCIhEE.E. 

Conspectus of genera. 

Pods elongate or short, debiseing along their whole leugth, not jointed, rarely 
indehiscent at the summit. SejiUi and valves oijually broad and parallel. 

0 Cotyledons aceumbeiit. 

1. Nastuktium. Pods long or sliort, the valves turgid or not. Seeds small, in 2 
rows. Flowers usually yellow. 

2. Cauda M iXB. Pods narrow, elongate linear, the valves flat and elastic. Heeds 
in 2 rows. Flowers usually white. 

0 0 Cotyledons longitudinally conduplieate. • 

9 
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3. Bkassica. Pods elongate. Stigma truncate or 2-lobed. Seeds in a single vow. 

* * Pods short, dehiscing along their whole length, not articulate, the 

valves flat, at right angles to tlie septum. 

4. Lepiuifm. Pods oblong, notched, 2- rarely 4 -seeded. Flowers white. ^ 

# # # Pods elongate, indehiscent, not jointed but eontracted and pithy with- 

in between the seeds. Cotyledons incumbent. 

5. PArnANUS. Flowers pale lilac or white with coloured veins. 

Nasturtium, L. 

Csnspeclus of species. 

Pods rather thick, 2 to 5 times longer than the pedicels, more or less curved, iV. Tndktm. 
Pods very slender, straight or nearly so, 1 to in. long, ... ..,N. montanum, 

1. N. Indicum, L. Mant. 9B ; llf. and Tli. in Linn. Proc. V. 138, 
{N, MadacasgariensCy WA. Prod. I. 19 ; Wight 111. I. t, 13 ; Sinapis diva- 
ricalay lloxh. FI. Ind. III. 123). 

Var. p, Benghalense (JSf, Benghalense L)C. Syst. II. 198 j Ilf. and 
Th. in Linn. Proc. V. 139), 

Var. y. glahhum, quite glabrous, the dowers thrice as large ; pods 
larger and on longer pedicels ; racemes bracted. JIabit of Sinains. 

IIai 3 . Var. p, very common on muddy banks of rivers, in rul)bisby 
places round villages, all over Pegu and Martaban ; also Chittagong and 
Tenasserim ; var. y. in the dried up bed of streamlets in the swamp-forests 
of the Irrawaddi alluvium. FI. January to June; Fv. Febr. duly. 

Var. y, is a very distinct form and will probably have to be separated, 
but unfortunately there are no ripe pods. 

2. N. UTFFTJSUM, DC. Prod. I. 139; Miq. FI. Ind. Bat. 1/2. 91 and 
111. FI. Arch. Ind. 1870, 14. (W. Monfanum, Wall, in Linn. Proc. V. 139 j 
Btb. FI. llongk. IG, ; Sinapfis pusilla, lloxb. FI. Ind. 111. 125?). 

11 Au. Ava (Walk). 

Cardamine, L. 

1., C. mnsuTA, L. sp. pi. 915; Engl. Bot. t. 492, Hf. and Tb. in 
Linn. Journ. V. IIG. 

Var. p, STLVATiCA, Hf. and T. And. Ind. FI. I. 138. 

Hau. Ava,*Bbamo (J. Anderson); Martaban, Toukyegbat, in shady 
muddy places (only one specimen !). FI. Febr. March. 

Brassica, L. ' 

. Conspectus of species. 

Stem-leaves at base stem-clasping with their aimicles, ... ... J?. campesh'ls. 

Stem -leaves often ])ctioled, not stem-clasping. 

Stem -leaves narrowed at base or petioled ; flowers yellow, ... ,,,B.jiinc€a. it‘ 

Stem-leaves broad at base and ^jessile but not stem-claspiug ; petals white or yellowish 
white with violet veins, ,,, okracea. 
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1. ^ B. CAMPESTEIS, L. sp. pi. 931 ; En»l. Bot. t. 2221 ; Hf. InJ. FI. 
1. 156. {B, rapa, L. sp. pi. 931 j Engl, Bot. t. 2176; B. Napus^ L. sp. 
pi. 93J. ; Sinapis dichotoma^ lioxb. FI. Ind. III. 117 ; S. glauca^ Uoxb. 1. 
c. 118 ; B, hrassicata^ Roxb. 1. c. 120). 

Hab. Arracan, rare in fields near Akyab ; Ava, Bliamo. FI. Dccb. 

2. B. JUNCEA, Hf. and Th. in Linn. Proc. V. 170. and Ind. FI. I. 
157. (Sinapis junceuy L. .sp. pi. 931 ; Sinapis ramosa, Roxb. FI. Iild. III. 
119 ; Sinapis rugosa, Roxb. 1. c. 122 ; Sinapis patens, Roxb. 1. c. 121 ; 
Sinapis cimeifolia, Roxb. 1. c. 116). 

Hab. Frequent in iields, along river-banks, etc., all over Pegu and 
Miulaban j also much eultivated ; Ava, Bhamo. FI. Fr. C. S. 

* 3. B. OLERACEA, L. sp. jd. 932 ; Engl. Bot. t. 637 ; FI. Dan. XU. 
t. 2056: Roxb. FI. Germ. 97 : DC. Prod. I. 213. 

IIab. Not much cifltivafcod in several varieties like cabbage, cauliflower, 
Kohlrabbi, etc. FI. Febr. March j Fr. Apr. 


Lepidium, L. 

* 1. L. sativum, L. sp. pi. 899; Roxb. FI. Ind. III. 116; Ilf. Ind. 
FI. I. 159 ; FI. Dan. X. t. 1761 ; Sibth. FI. Grace, t. 616 ; Roxb. FI. Germ. 
II. t. 9 ; Wight 111. I. t. 12 ; NE. Gen. Germ. X. t. 10. 

Hab. Cultivated only. FI. Fr. C. S. 

EaphanuSi Ii. 

* 1. R. SATTVUS, L. sp. pi. 935 Roxb. FI. Tnd. HI. 126 ; Rehb. FI. 
Germ. II. t. 3. ; NE. Gen. Germ. X. t, It); Hf. Ind. FI. 1. 166. 

Hab. Cultivated and often like wild on the banks of rivers, ^etc. FI. 
Febr. March ; Fr. Apr. 

CAPPAnWBM 

Conspectus of genera, * 

Tnh. L CLJ^X)MEJE. Fruit capsular, ] -celled, usually pod-like, rarely short or dldy- 
mous ; capsules t— 8- or nuiuy-scH'ded. Herbs. 

X Torus short, the staiueiis inserted immediately within the se])iils and pel a Is. 

1. CLKOJiii, T<)rus often produced into an appendage, stamens t to (j or more, 
some of them often without anthers. 

X X Torus eIougat.ed, hearing the stamens at iho top under the ovary. 

2. •(irxANDROPSra. IStameus 6, all perfect; lilameiits long. 

Trib. IL CAPFAREEj. Fruit berry- like or drupaceous. Shrubs or trees. 

* Sepals united at iho base in a funnel- or bell-shaped tube, or forming a 
spathaceous calyx. 

' 3. NiRBruRiA, Calyx-tube funnel- or bell-.shapcd, the limb 4-lobcd, valvatu in 

bud. Petals none. Berry ovoid. Leaves 1- to 3-foliolato.* 

* * Sepals free or connate only at the very base. 

X Petals present. 
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4, Capparis. Calyx various. Corolla imbncatc. Petals 4. btamens usually 
definite, inserted at tlic base of the short torus. Loaves simple. ♦ 

6. Cadaba. The 2 outer sepsis valvate in bud. Torus elongated into a tube. 
Berry cylindrical, almost iiidehiscont. Lcjives I- to 3-fbliolate. • 

6. Cratasva. Plowers polygamous. Corolla open in bud already. Sepals 3, 
all imbricate in bud. Petals 4, on long claws. Leaves 3- to 5-lbliolate. 

Petals none. 

7, Roydsia, Sepals G. Drupes 1 — 3-seeded, Leaves simple. 

• Cleome, L. 

Conspectus of species. 

Plant thinly appressed hispid. Petals white or pale rose-coloured, ... C. Chelidonii. 

Glandular-pubescent ; petals yellow, ... ... ...C. viscosa. 

1, C. OiiELiDONii, L. f. Suppl. 300 ; Roxb. FI. Incl. III. 127 ; Hf. Iiul. 
FI. 1. 170. {Polanisia CJielidonii, DC. Prod. 1.21^1; Wight Ic. t. 310). 

IIah. Not unfrequent along the horderti of the Promo road between 
Poungday and the Myitmakha choung. FI. Mareli, Apr. 

I do not feel quite sure whether this plant is really indigenous. As it 
seems restricted to the locality given above, it may well have been introduced 
by the Madras people employed in the construction of the Promo road. 

2. C. YiscosA, L. sp. pi. •11'7 ; Uoxh. FI. Ind. HI. 128 ; Ilf. Ind. FI. 
I. 170. (l^olanisict icosandm^ WA. Prod. I. 22 ; Wiglit Ic. t, 2.). 

IIau. A weed all over Burma from Chittagong and Ava down to 
Tenasserim, in cultivated lands, along river banks, in rubbishy places, ruined 
pagodas, etc. FI. Fr. II. S. 

Gynandropsis, DC. 

1. G. PENTAPHYLLA, DC. Prod I. 238 ; Hf. Ind. FI. 1. 171. (Cleome 
pentaplnjlliiy L. sp.pl.; lloxb. FI. Ind. III. 120; A, Gray, Gen. t. 78; 
Bot. Mag. t. 1081).* 

ITap. , A weed all over Burma from Cliittagong and Ava down to 
Tenasserim, in rubbishy places, etc., around villages. FI. May^ June ; Fr. 
June, July. 

Niobuhria, DO. 

1. N. ? VARTABILJS, (Cdpparis vanahiliSf Wall! Cat. 7004; Ilf. 
Ind. FI. I. 180). 

Hab. Ava, in the Irrawaddi valley almig the banks of the river be- 
low Yeiiaug choung, and on the 8egain hills. 

Capparis, L. 

Conspectus of species. 

* Pedicels arising frjui above the axils of the leaves in a line one above the other 
(supra-iixillary) ; or nirely axillary and solitary, 

0 Oyuophore and ovary glabrous or nearly so. 
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f Om*y almost sessile, the gynopliore being only ^ to 1 liu. long. 

Glubrons; leaves large, chiirtaceous ; pedieels 2— 3 liu. long, the upper flowers foriiil ng 
terminal racemes (by the reduction of leaves), ^ ... ... C. roydumfolla, 

• ft Ovary on a long slender gynopliore. 

X All parts glabrous. 

Leaves as in preceding, chartaceous, much veined with a callous point at the usually retuse 
apex, ... ... ... ... ... ...C. mwracnnlha^ 

Leaves acuminate. 

Unarmed; pedicels and sepals outside glabrous; stamens numerous, petals pilose, 

* memhran\fuVi(i. 

Tliorny ; pedicels glabrous ; sepals woolly along the borders ; stamens 8, ...C. dmlicha. 

Unarmed or nearly so ; sepal.s M'ith tomento.se margins, ... , ,C. vminiea. 

X X Voung shoots and se})als rusty Jr gre^'i.sh tomento.sc* or 
pubescent. 

Leaves chartaceous, ovate, green, while young tawny or rusty pilose beneath, flowers 
usually several together, .. .. ... .,.C. horridn. 

Leaves green, oboval, while yoipij' thinly appressed pubescent, soon quite glabrous and 
coriaceous; petioles i-] in. long ; flowers several, ... . C. crassifolift. 

Leaves glaucous, rhomboid-ovate to rhomboid-linear, acute, while young minutely greyish 
j)uberulous beneath; petioles only i to ^ in. long; berrie.s verrucose; flowers 
solitary, ... . . ... , , . , _ iwlymorpha. 

O O (iynophore and ovary densely tomintose. 

All younger parts and leaves tomentose or pube.scent; pedieels and sepals densely 
tomentose, ... ... ...C.Jlavicaus. 

* * Uedicels in umbels or corymbs in the axils of the leav(‘s or on shortened 
axillary braiichlets, somefiuies collected into terminal or lateral panicles. 

X Ualyx and pedicels deii.sely tomentose Ovary glabrous. 

All parts tomentose or shortly and densely yellowish pubescent, the hairs not pai>illoso ; 
peduncle naked, ... ... ... ... ,..C. ynmda. 

Aiiparently as preceding, but upperside of leaves papillose; peduncle 1-leaved at 
••• ••• •• ••• ... ,„C, orhivulata. 

Branches brown-tomentose ; leaves glabrous, 3-i)linerved, ... C. trine) via. 

X X Calyx and jicdiivls glabrous. Berry 1 -seeded. * 

O (i.yno])hore very short (in fruit not above i in.) ; umbels or corymb 
jieduncled. ’ * 

Braiichlets pubescent; leaves thick coriaceous, glaucous, retuse or blunt; umbels axillary^ 
berries 1—2 seeded, ... ... ... ... ...C. ylaucu. 

Glabrous ; leaves purplish beneath, acuminate ; umbels in terminal panicles, berries 
1-seeded, • ... ... ... ,..C. IlasscUiana. 

0 O Gynopliore long and slender, 
f Umbels or corymbs iicduucled. 

Glabfous ; leaves green, retuse ; flowers i- in. in diameter, the umbels arranged in terminal 
panicles ; berries .several -seeded, ... .. ... ...C.JIarifjiinda. 

Glabrous; petiole puberulous ; flowers 2 in. in diameter, ... „.C. ve)^sicolor, 

1 1 Umbels sessile or nearly so. 

Leaves green, retuse; corymbs usually terminal on tlic braiichlets, many-flowered, 

, ... C. aepiaria. 

1. C. MICBACAKIUA, DC. Prod. I. 217 ; Hf. Ind. PI. I. 17‘J. (6'. 

calloM, H. Bydi-. 53; Miq. 111. PI. Arch. lud. 1. 23. t. 1C.) 
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Hab. Pegu, Rangoon (R. Scott) j Upper Tonasserim, Weingo valley, 
Moulmein (Wall., Falc.) 

2. C. MEMBBANIFOLIA, KufZ MS. 

' f 

Hab. Not unfrequent in the tropical forests of the eastern slopes of 
the Pegu Yomah and Martaban. FL Apr. May. 

3. C. YiMTNEA, Hf. and Th. Ind. FI. I. 179. 

Hab. Tonasserim (teste Hf. and Th.). 

4. C. DisTicuA, Kurz MS. (0. oxgpJiylla, Wall Cat. G907, non Miq.). 
Hab. Frequent in the swamp-forests and inundated localities of the 

Irrawaddi and Sittang alluvium and Martaban. FI. Apr. May. 

5. C. HOiiniDA,* L. f. Suppl. 2G1 ; Wight Ic. t. 173 ; Griff. Not. 
Dieot. 579. t. 60S ; Hf. Ind. FI. I. 178 pp. (0. Zeylaniea, Itoxb. FI. Ii# 

II. 567.) 

Hab. Frequent in mixed forests and savannahs, but more especially 
in the dry forests of Promo and Pegu ; also Mai'oaban. FI. Apr. May. 

G. C. crassjfolta, Kurz in dourn. As. Soc. Bong., 1873. 

Hab. Frequent in the dry forests of Promo District. FI. March. 

7. C. POTA^MOBPiiA, Kurz in Journ. As. Soc. Bong., 1S73. 

Hab. Frequent in the dry and Eng forests of Promo district. FI. 
March ; Fr, Apr. IVlay. 

8. C. FL.<vyTC%>rs, Wall. Cat. 7003 ; Kurz in Journ. As, Soc. Bengal 
1870, G2 ; Hf. Ind, PI. I. IbO. 

Hab. Ava, Irrawaddi valley at Venangchoung and Scgain (Wall.) Fr. 

Sept. 

9. C. OIIANBIS, L. f. Mant. 2G3 ; Hf. Ind. FI. I. 17G. (C. lispcrmct, 

Roxb. FI. Ind. II. 5G8 teste Hf, Th.) var. /3. aueicans, the nerves beneath 
more prominent ; llowers only to J in. in diameter ((7. nun’eans, Kurz ]\rS). 

Hab. Frequent in the dry forests of the Prome District. FI. Apr. 
The Burmese plant will most probably have to form a distinct species, 
if it should nbt turn out to be identical with the following, of which the 
description in Hook. Ind. FI. is too imperfect for recognition. 

10. C. OEBKJFLATA, Wall. ap. Hf. Ind. FI. I. 170. 

Hab. Ava, <Scgain hills. 

11. C. TEINEEYTA, 1 1 f. and Th. Ind. FI. I. 175. 

Hab. Tonasserim (Jlelf.) ; Tavoy (Parish). 

12. C. GLAUCA, Wall. Cat. 7005; Hf. Iild. FI. I. ISO. 

Hab. Ava, common near pagodas at Pagha myo (Wall.). 

13. C. Hasseltiana, Miq. 111. FI. Arch. Ind. I. 21. 1. 13. (C. amhigua^ 
Kurz in And. Rep. ed. 2. 30.) 

Hab. In the tropical forests of South Andaman. Fr. Apr. Mjiy. 

14. C. FLOETBUNDA, Wight 111. I. 33, t. 14. ; Hf. Iiid. FI. I. 177. 
(C. oligandra, Griff. Not. Dicot. 577. teste Hf. and Th.), 
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Hab. Tenasserim, Mergui (Griff.). 

15. C. VEBSicoLOB, Griff. Not. Dicot. 577 ; Hf. Incl. FI. I. 175. 

Hab. Tenasserim, Mcrgui, in forests, (Griff.). FI. Jan. 

I liave not seen specimens, but it cannot be compared with C. Salac- 
censisy J31., which has small flowers, (cf. Miq. Illustr. FI. Arch. Ind. I. t. 
12 ). 

16. C. SEPTARiA, L. sp. pl. 720 ; Roxb. FI. Ind. II. 568 ; Jacquem. 
Voy. Ind. or. t. 22. ; Hf. Ind. FI. I. 177. 

Hab. Common along the rocky coast of the Andamans ; Pegu (teste 
Hf. and Th.). FI. May. 


Cratgeva, L. * 

Conspect%f,s of siyecicB, 

Flowers corymbose ; fruits globulnr; large tree ; ovary globular, ...C. Moxhurgliit. 

Flowers corymbose ; fruits ovoidrobloiig ; ovary oblong, ... .. C.nairvala. 

Flowers solitary, axillary; fruits oblong; meagre shrub, ... ...C. Inigt'ophlla. 

1. C. RoxBUiuiiiir, Br. in Denh. and Clapp. Trav. Append. 221 ; 
Hook. Icon. PI. t. 178 ; Kurz in Trim. Journ. Bot., 1874, 11)5, t. 148, f. 
1 — 5. (Ca^jparis irifoUaUt, Uoxb. FI. Ind. 11. 571.). 

Hab. Not unfrequont in tlic dry forests of the Prome District ; Up- 
per Tenasserim. Kl. H. S. ; Fr. Close of 11. S. 

2. C. Nabyala, Ham. in Linn. Trans. XV ; Kurz in Tilm. Journ. 
Bot., 1874, 195. 

Hab. Tenasserim, Moulincin District. FI. Fcbr. March, 

3. C. nYaiiorniJiA, Kurz in Journ. As. Soc. Beiig., 1872, 292 and in 
Trim. Journ. Bot., 1874, 190, t. 148, f. 6-7. 

Hab. Not uncommon in the swamp forests of the Iri’awaddi alluvium. 
FI. (Dccb. or Nov, ?) j Fr. C. S. 


Roydsia, Eoxb. 

Conspectus of species. 

Bldg. 1, En-Jlagihia. Styles 3, short, .sessilo. 

Sepals a line long, 4 of them free, the 2 others coherent, ... » ... oblusifotia. 

Bldg. 2. AlylouLgliSi Ilf. Style long, terminated by 3 minute stigmas. Sepals ligiilate. 
blunt, ... ... ... ... ... „,Ii. j[)arcijlorob, 

1, R. OBTUSTFOLiA, Hf. and Til. Ind. FI. I. ISO and 409. 

Hab. Frequent in the swamp forests and along inundated river banks 
of the alluvial lambs of the Irrawaddi and Sittang rivers ; also Tenasserim. 
FI. March ; Fr. May, June. 

2. R. PABYiFLOEA, Griff. Not. Dicot. 578. t. 607. f. 1. ; Hf. Ind. FI. 
I. 409, 

Hab. Ava, in woods near the serpentine mines at Hookum (Griff.). 



72 


S. K\xvz— Contributions towards a Knowledge 


[No. 2, 


MOKIJSraACK^. 

Moringa, Juss. < 

1. M. PTETiynosPERMA, Gaertn. Fruct. II. 314. t. 147 ; Wiglit 111. 
I. t. 77 ; Miq. FI. Ind. Bofc. I. 350. {IlyperantUera Moritiga, Yhl. Symb. 
I. 30 ; Griff. Not. Dicot. 572. t. GOO f. 1—2). 

Hah. Cultivated in and around villages all over Burma and the adja- 
cent islands. FI. Febr. March ; Fr. H. S. 

A most perplexing genus to systematists. It appears to me nearest 
allied to Violacece. 


VIOLACEJE. 

Conspecltis of genera. 

c 

Tril. I. VIOLUAL Corolla irregular, ilio lower petal miicli larger. Herbs or pcrcii. 
niala. 

1. Viola. Sepals produced at base- Lower petal spurred or saccate. 

2. JoNlDlUTkf. Sepala not produced at base. Petals clawed, the lower one gibbous 
or saccate at base. 

Trib. II. ALSOJIEIFJ^. Corolla regular or nearly so. Shrubs or trees, 

3. Alsodeia Petals 5, free. Connective produced beyond the anther. Capsule 
loculicidal. 


Viola, L. 

Conspectus of species, 
y. stigma 3-lobed, terminal. 

Without stolons ; stigma 3-lobcd; stipules entire, ... ... ,..V. PatrhiVi. 

Stoloniferous j stigma, 2-lobcdj stipules toothed, ... ... ,..F. (UJfiim. 

y y stigma very oblique or quite lat(‘ral. 

Stoloniferous ^ sii])ules toothed or fimbriate, ... ... . . . F. soyens. 

1. * Y. Patiuntt, DC. Prod. I. 203 ; Hf. FI. Ind. I. 183. (V. primu- 

lifolia, L. sp. pi. p. p. ; Ivoxb. FI. Ind. I. G50 j V. iValkcrii, Wight 111. I. 
42. t. 18). 

Had. Ava, Khakyon hills, Ponsee (J. Anderson). FI. March. 

2. Y. DIFFUSA, Ging in DC. Prod. 1. 20S ; Hf. Ind. FI. I. 183. 

Had. Ava, Khakyen hills, Ponsee (J. Anderson). FI. Fr. March. 

3. Y. SEiiPKNS, Wall, in lloxb. FI. Ind. II. 419 ; Oudem. in Miq. 
Ann. Mus. Lugd. Bot. III. 76 ; HI’. Ind. FI. I. 184 j Koyle 111. Him. PI. 
74. t. 18. f. 1. 

Had. Avu, Khakyen hills (J. Anderson) j not unfrcqnent in the damp 
hilhforcsts along rocky rivulets in Martaban at 3000 to GOOO ft. elevation j 
Tonasserim, Moulmein (Parish). FI. Fr. March. 
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Jonidium, Vont. 

1. J. SUFFRTTTTCOSUM, Giiig in DC. Prod. I. 311 ; Wiglit 111. t. 10 
and Ic. t. 308; Hf. Ind. FI. I. 185. {l%la sufruticosa, L. ; lloxb. FI. 
lnd.*I. G40). 

Hab. I have obf^orved only a few sterile plants along a road in Ran- 
goon. 

Alsodoia, Thouars. 

Conspectus of species. 

Snhfjf. 1. DioryctandrcL^ Hassk. Stamens exserted, aiitliors erdiering in a cone. 

Leaves small ; capsules very sinnll, almost sessile, ... ^ ...A. Roxhurghii. 

Suhg. 2. Ahodeiii. Stamens included ; anthers free. 

X Ovary and style glabrous. 

O Flowers in long racemes. 

Ihiccincs and calyx puberiiloiis, ... ... ... A. hngiracemom. 

O O Fl«)wers4iist‘icled. 

Fedicels and calyx glabroiw, ... ... ... ,,,A. Bengalcnsh. 

X X Ovary and style pubescent or tomentose. 

Leaves rather large, glabrous or nearly so, ... ... .,,A. Ociffifhii. 

Leaves pubescent ; capsule densely pubescent, ... ... ..A. mollis. 

1. A. Roxiiunoitn, Wall. Cat. 7180; Hf. Ind. FI. I. 18G, (Varcca 
hderocVita, Roxb. FI. Ind. I. G48). 

Hah. Not imfrequont in the tropical forests of tlic Andamans. FI. 
May, Juno, 

2. A. lonoihacemosa, Kurz in Journ. As. Soc, Deng. 1870, G3. {A. 
racemosa^ Hf. and Th. Ind. FI. I. 186. non Mart.). 

Hab. Rather freciuent in the tropical forests of Martaban np to 1500 
ft. elevation. FI. March, Apr. ; Fr. May, June. % 

8. A. BENOAbEXSis, Wall. Act. Med. and Phys. Soc. Calc. AHI. 224 ; 
Hf. Ind. FI. I. 18G. 

Hab. Not unfrequent in the tropical forests of the eastovn .slo])es of 
the Pegu Yomah and Martaban, entering here also the di’ier hill fm*.ets up 
to 4UU0 ft. elevation ; common on the Andamans, FI. 11. S. 

4.. A. GniFFiTiiiT, Hf. and Th. Ind. FI. I. 187. 

Hab. Ava,»near the serpentine mines in the Hookum valley (GrilF.). 
5. A. AioLTJS, Hf. and Th. Ind. FI. I. 188. 

^Hab. Tenasserim, Morgui (Griff*.). 

BlXINEJFu 
Conspectus of genera, 

Trih. T. BIXEJE. Petals broad, twi.sicd in bud, without a scale or basal appendage. 
Anthers opening by pores or short slits. 

1. CociiLosPERMirM. Capsulc 3-vulved. Seeds coc^ilcate, pilose or w oolly. Leaves 
puhnately-lobed or digitate. 

10 
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2. 13ixa. Cupsiilc 2-valve(l. Seeds straight, glabrous, with a pulpy testa. Leaves 
simple. 

Trih. II. FLACOTIUTIUJE. Petals none, ^ or if present only small, imbricate in the 
bud, without scales. Anthers opening by valves. 

* Petals present. * 

3. ScoLoriA. Flowers bisexual. Petals 4 to 6. Stamens indefinite. 

* * Petals none. 

4. Flacouetia. Flowers usually dioecious. Ovary 2- to 8-celled. 

5. XvLOS^^rA. Flowers dioecious. Ovary 1-cclled. Seeds glabrous. 

Trih. 111. FAJSQIFAl. Flowers .dioecious. Petals with an aduate scale or basal 
appendage. 

* Calyx at first entire, afterwards splitting variously. 

6. Oynocaedia. Calyx cup-shaped, stamens numerous, free. Styles 3 with cor- 
date stigmas. 

7. Kypaeia. Calyx globose, rupturing into 3 to 4 deciduous segments. Stamens 
4 or 5, united in a tubular column. 

% Sepals distinct already in bud, much imbricated. 

8. IIyekocaepus. Sepals 4 or 6. Petals 5 — 0. Seamens 5 or indefinite. 

Cochlospermum, Ktli. 

1. C. GosaYPiiiM, DC. Prod. I. 527 ; Wight 111. Ind. Bot. Suppl. 
30. t. 18 ; 1U‘. Ind. Bot. 1. 190. {Bonibax gossgi)ium^ L. j Uoxh. PI. Ind. 
HI. 1G9. 

11ai 3. In tlio iJiy forests on the hills opposite Proine. PL March, 

Bixa, L. 

*1. B. OiiELLANA, L. sp. pi. 730 ; lloxb. PI. Ind. II. 5SI ; Wight 111. 
I. t. 17 ; Bot. Mag. t. 14.5G; Gritf. Not. Dicot. GIO; lit*. Ind. PI. I. 190. 

11 AU. Prequently cultivated in and around villages all over Burma, and 
occasionally seen half wild along the courses of mountain streams in the 
Pegu Yomali. — PI. liS ; Pr. CS. 

Scolopia, Schreb. 

1. S. IloximuGiiTT, Clos in Ann. d. sc. nat. ser. 4. VITT. 250 cxd, 
syii. ; Ilf. Ind. PL I. 190. {Ludia spinosa, lioxb. PL Ind II. 507.) 

Hau. ''iViiasscrim, Mergui (Griff. Hell*. 211.) 

lloxburgh’s plant is described as having lu(3id leaves, but his figure as 
well as the plant cultivated in the HBC. have them opacpie when dried. 

Flacourtia, Conim. 

Conspectus of species. 

* Stigma simple, subulate (not thickened at apex). 

Berries the size of a pepper-kernel; pyrenes smooth, convex on hack, ...F. Sumatrnna. 

* * Styles short or almost wanting, thickened and truncate at the apex or more 

or less hhmtish 2*lobcd. 

0 Pyrenes compressed and quite flat. 
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Bmnclilets and leaves glabrous or nearly so, armed with spines; flowers dioecious, 

„.F. cataphracta. 

As preceding but not armed ; flowers hennaphrodi^cr, ... ..F. imnnis. 

* 0 0 Pyrenes obovoid-3-ungular with rounded back. 

>C Leaves acuminate. 

Branchlcts and leaves taAvny-pubescciit, ... ... ... F mollis. 

% % Leaves blunt or nearly so. Berries the size of a pea. 

Leaves coriaceous, 3 to 5 in. long, .. ... ... .,,F. sapida. 

Lt'avcssim.n (1—1^ in. long), membranous. , 

Armed with numerous long spines, ... ... ... ...F, sfpinrh. 

Unarmed, or only with a tew short axillary spines, ... ...F. rolundlfolia. 

1. F. StTMATBANA, Plaiicli. ap. Ilf. Ind. FI. I. lOS. 

Hau. Tenasscrim (Helf. 2();M). 

N. B. Lutlia foetida, Boxb., doubtfully referred by Hf. to this species, is 
Fomaliitm foetidum^ Btb. 

2. F. CATAPiiKACTA, floxb, Coroiii. PI. III. t. 222 and FI. Ind. III. 
831; Ilf. Ind. FI. L 198. 

1Iat 3. Fro([uent in the upper mixed forests of tbe Pegu Yoinali and 
Martaban. FI. Jan. Febr. ; Fr. May. 

8. F. OEEArrs, Iloxb. Corom. PI. III. IG t. 222 and FI. Ind. JII. 
833 ; llf. Ind. FI. I. 192. 

Had. Martabiin, along the bank of the Toukyeghdt river at the 7- 
Pagodas. Fr. May. 

4. F. MOLLIS, Hf. and Th. Ind. I. 102. 

Hail Teinusserim (Heif. 215; (Irilf.). 

5. F. SAPIBA, lloxb. Corom. PI. I. t. GO and FI. Ind. III. 885 ; WA. 
Prod. I. 29. 

A^ar. a. OENUiNA, young shoots and loaves beneath and ihe iuflore.s- 
ceiiees more or less greyish tonientose ; stigmas in fruit remote. 

Var. p. PUBEUULA, leaves and young shoots glabrous; iiiflorcsccneo 
l)ubcrulous ; stigmas star-like cohering, sessile. , 

Var, y. OLABEBiiiMA, all parts quite glabrous, stigmas only coliering 
during powering. 

Had. A^ar. Ava (Grilf.) ; var. /8. and y. commoii in tbe dry and 
Fug forests of the Proine Distiict, FI. Febr. March ; Fr. Apr. May. 

G. F.^SEPiARrA, Koxb. Corom. PL I. t. 68 and FI. Ind. HI. 835; 
Hf. Ihd. FI. I. 191. (F. obcordatay Koxb. FI. Ind. III. 835 teste Hf. and 
Th.). 

Hab. Chittagong. 

7. F. BOTUNniroLiA, Clos in Ann. sc. nat. Bot. ser. 4. VIII. 218. 
Hab, Kathcr frequent in the coast jungle^ of the Andamans. FI. 
May. 
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Gynooardia, B. Br. 

1. G. OBOKATA, Koxb. Corom. PI. III. 95. t. 299; Hf. Ind. FI. I. 
195. {Clioulmoogra odoratay lloxb. FI. Ind. III. 836). 

Hah. Not unfrequent in the tropical forests of the Martaban hills, 
up to 3000 ft. elevation ; also Chittagong (accord. Hf. and Th® also 
Rangoon and Tenasserim). Fr. March. 

Byparia, Bl. 

1. R. cjESTAj Bl. FI. Jav. Praef. 8 ; Miq. FI. Ind. Bot, 1-2. 361 ; 
Hurz in Trim. Journ. Bot., 1873, 233. 

Hah. In the tropical forests of South Andaman. 

Hydnocarpus Gsortn. 

Conspectus of species. 

Sopiik 4; petals and staminods 9 — 5 eacli, the latter free or united, ...if. hcterophilhs. 
Sepals 5 j petals and stamiiiods 5 each, ... * ... ...i/ caslaneas, 

1. H. HETEROPiiVLLUs, Bl. Rumjdi. IV. 22. t. 178. B. f. 1. (Tarac- 
togenos Blumciy Hassk. Retz. I. 127 ; Miq. FI. Ind. Bat. 1/2. 110). 

Hah. Very frequent in the tropical forests of Martaban, less so along 
the eastern and southern slopes of the Pegu Yomali ; also Tenasserim. hi. 
Apr. ; Fr. Fehr. March 

The number (5f sepals appears constant, but that of stamens, petals, and 
scales varies exceedingly ; the last are found free and more or less connate 
in dowers from the same tree. 

2. H. castanetjs, lif. and Th. Ind. FI. I. 197. 

Hah. King’s Island, by the sides of torrents, (Andamans according to 
Hf. and Th. but more probably Mergui Archipelago where such an island 
exists). 

FITTOSPOBEM 
Fittosporum, Banks. 

1,* P. iKiuiEuiNEUM, Ait. Hort. Kew. ed. 2. II. 27 ; Bot. Mag. t. 
2071; Hf. Ind. FI. 1. 199. 

Hah. Tenasserim, Moulmein. 

FOLYGALE.K 
Conspectus of geriem. 

Teih. 1. i*OLY U^ALMM. Seeds albuminous. Petals more or less united into a gaiuo- 
petalous corolla. 

0 Erect herbs or perennials, rarely parasites, 

1. Polygala. Stamens 8, united. The 2 inner sepals wing-like 

2. Salomonia. Stamens 4 or 5. Sepals almost equal, petal-like, 

0 O Seandent shiaibs. 
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3. Secuhipaca. Staiiions 8, united j fruit an 1-celled mdehiscent gjimara. 

Tnb. 11. XANTIWPIllTLLEJE. Albumen none. Petals und stamens free. Fruit 
globular, iiidel ascent. • 

4. • Xantiiophyllvm. Petals 6. Stamens 8. Ovarj' almost 1-eelled, with several 
ovules. 

• 

Polygala, L. 

Conspcclus of species. 

Suhg. 1. Blepltaridium. The 2 inner sepals (wings) persistent, petaloid or herbaceous. 

* Wings herbaceous or green, .sepal-likb, not or with a narrow hyaline 

margin, acute or acuiuimite. 

Erect, stout, 1 to 2 ft. high ; bracts fallen before flowering. Flowers small, white with 
purple tips ,* capsule ciliatc, ... ... ... * ...P. ff/umn-afa. 

Small, a few in. high; flowers and bracts as in preceding; capsule glabrous, not eiliate 

...P, Mephioidcn, 

Small ; flowers yellow or orapgc-yellow with dull orange tips ; bracts persi.stent during 
flowering. ^ -• . * * - - • 

# # Wings petal-lik(! mid coloured, blunt and often mucronatc. 

^ O Stems terete. 

Wings about a lin. long, usually puberulous ; capsules oblong, puberulous, not margined, 

...1\ eriopieni. 

Wings about 3 lin. long, puberulou.s; capsules almost orbicular with narrow ciliatc 
margin, ... ... ... vrutalarioides. 

O O Stems sharply angular. 

Er(‘et, glabrous; leaves linear; (lowers small, in terminal and lateral* racemes, P. lepfahci, 
Suhg. 2. Semeiocardiiun, Zoll. Calyx deciduous after flowering. Keel not cresU‘d. Seeds 
albuminous. Flowers small. 

Caiisules not nerved, almost rotuiidate, not winged, ... „.p, glaavesccns. 

Capsules strongly nerved, oblong, the membranous borders produced wing-like at the 
summit, ...• ...P. canliocarpa, 

Suhg. 3. Chamcplmms^ Touriicf. Calyx deciduous. Keel crested. Albumen none. 
Flowers rather largo. Perennials or shrubs. 

1’ lowers pale-lilac ; keol-crost 2-lobed, the lobes entire, ... • . . . 'o^nenosa. 

ilow'ers pale-lilac; kecl-crest 2-lobed, the lobes many-cleft: capsules mcmbrniious ; stro- 
pliiolo minute, ... ... ... ...A Karen, man. 

1 lowers yellow; kcol-crest 2-lobcd, the lobes many-cleft; capsule coriaceous; strophiolo 
very large, ... .. ... ... . ...P. ar'dUita. 

1. P. GLOMEBATA, Lour. FI. Coch. II. 518 ; Miq. FI. Iiid. Cot. 1/2. 
125; Hf. Ind. FI. 1. 200. 

Hab. Frequent in deserted liill-toungyas and pastures of the Martaban 
hills, flp to 4000 ft. elevation. FL Fehr. March ; Fr. March. 

2. P. TELEPIIIOIDES, Willd. sp. pi. III. 870 ; ,Hf. Iiid. FL I. 205. 

Hab. Hare in the Eng forests of the western slopes of the Pegu Yoma 

as for instance about Myodweng. FI. Jan. 

Hardly more than a stunted variety of the former. 

^ P. CuiNENSis, L. sp. pi. Qbd ; DC. Profl. I. 331 ; Hf. Ind. FL 1. 
-^1. (P. arvensis, Willd. sp. pL HI. 876 ; Hoxb. FI. Ind. HI. 218). 
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Hab. Pegu (teste Bennet). FI. R. S. 

4. P. EiiioPTEBA, DC. Prod. I. 320 ; Deless. Ic. sel. III. t. 15 ; Hf. 

Ind. FI. I., 203. * 

Hap. Apparently frequent in Ava (Yenangchoung, Paglian, Melloon, 
etc.) ; Prome hills. FI. Fr. Sept. Decb. 

5. P. cnoTALATiTOiDES, Ham. in Don. Prod. Nep. 109 ; Wall. PL As. 
rar. IT. t. 185 ; Koylo 111. Him. PI. t. 19, Hg. c. ; Hf Ind. FI. I. 201. 

Hab. Katlier frequent .in the Eng and dry forests of the Prome 
district. FI. Fr. March. 

0. P. LEPTALEA, DC. Pi’od. I. 325 ; Bth. FI. Austr. T. 139 ; Hf. Ind. 
FI. I. 202. (P. sp. I and 2, Griff. Not. Dicot. 536-537. t. 597). 

Hab. Not un frequent in the open, especially the Eng forests of 
Pegu, Prome, and Ava. FI. Nov. Decb. 

7. P. GLAUCESCENS, Wall. Cat. 4182»; WMp. Rep. I. 234. (P. 
fiircata, Royle 111. Him. PL 70. t. 19, fig. B. ; Scmeiocardinm glaucesccns^ 
Hassk. in Mi([. Ann. Lugd. Bat. I. 151; P. trij)hgUa jd.glaucescensy Bennet 
in Hf. Ind. FI. I. 201). 

Hab. Ava, Meaong and Taong dong ; Prome District ; Tenasserim, 
Attaran. FI. Fr. .luly — Sept. 

8. P. CAiiBTOCATiPA. Kurz ill Journ. As. Soe. Beng. J872, 203, 

Hab. TcnasBcrim, Wakabin (Rov. C. Parish No. 307). FI. Oetob. 

9. P. EAiiENSiEM, Kurz in Journ. As. Soc. Beng. 1872, 2!)2. 

Hab. Frequent in the drier hill-forests of the Martaban hills at 1000 
to 6000 ft. elevation. FL Fr. March. 

10. P. AiunnATA, Ham. in Don. Prod. Nop. 199 ; Wall. PL As. rar. 

1. t. 100 ; Grill. Not Dicot. 5352 ; Hf. Ind. FJ. 1. 200). 

Hab. Ava (teste Bennet). 

Salomonia, Lour. 

Conspectus of species, 

Snhg. 1. DC. Steins leafy j not parasitic. 

0 Leaves on short petioles, cordate or ovate. 

(Ilahrous; leaves acute; capsules crested, ... ... ,.. 8 . Cantos/aisls. 

niuiit leave.s and stems along the wings fringed ; eapsulcs crested, ' longirtlialn. 

Glabrous ; leaves aeutc ; cajisules minute, not crested, ...S. edentubt. 

O O Leaves ses.sile. 

Glabrous f)r nearly so, leaves oblong to obloiig-laiiceolate, ...-S'. oMo»giJoli(i. 

Sitfjg. 2. Ejjirhizauthesy 131. Baiiisilic, leafless or scaly, ... ,..8. ct/lindricn. 

1. S. CANTONiENsrs, Lour. FL Coeh. 18 ; Kf. Ind. FL I. 200. (S. sp. 
Griff. Not. Dicot. 539). 

Hab. Pegu, Rangoon (11. Scott) ; Tenasserim, Tavoy (Wall). FL 
Fr. Aiiff. 

2. S. LOHOiciLiATA, Kurz in Journ. As. Soc, Bengal, 1872, 292. 
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Ha-B, Sporadic in the Eng forests along tlie western slopes of the 
Pe^^u lomah, for inst. between Pansuay and Myodweng. El. Fr. Decbr. Jan. 

3. S. OBLOT^GiFOLiA, DC. Prod. I. 334;^Dcless. Ic. sol. III. t. 10 ; Hf. 
Ind. FI* I.. 207. (iSf. dbovata^ Wight 111. 1. 1. 22. ; angulata, QrilF. Not. 
Dick 530.’ t. 585. A. f. 10?). 

Hab. Tenasserim, Tavoy (Wall). 

4. S. CYLiNURiCA, {Epirhizanthes cylindrical 131. llegcnsb Flor. 1825. 
134; Miq. FI. Ind. Bat. 1/2. 128 t. 15; aphylla, Griff, in Linn. Trans. 
XIX. 342 ; Hf. Ind. FI. I. 207 ; S. parasitica^ Griff. Not. Dicot. 53S. t. 508. 
f. 5). 

Hab. Tenasserim, on bamboo-trunks between decayed wood rather 
frequent about Mergui, Palar. (Griff.). FI. Octob. 


Securidaca, L. 

1. S. iNAPPENi)icUj!ATA, .Hassk in PI. Jav. rar. 205, (>S^. Tavoyana^ 
\y.‘ill. Cat. 4106, noinen nudum ; Hf. Ind. FI. I. 208. >8. seandens 11am. in 
Wall. Cat. 4195, non Jacq. /S'. Itoxb. FI. Ind. 111. 210, non 

"^amli). 

Hab. Chittagong ; Arracan (Capt. Maregrave) ; Ttmasscrim, Tavoy 
(Wall). FI. Aug. 


Xanthopliyllum,’ Roxb. 

Conspectus of species, 

* Oviiry sessile (i. e, the stalk not exserted from Ihe annular (lisTc). 

0 Faniele remotely supra-a\illary (and terminal). 

Leaves glaucous and rather o})aquo heneath ; psinieles dilluso, glabrous ; calyx and slender 
IK'diccls glabrous; ovary minutely j/ubescent, the stigma broadly 2dobed,...A'. 

O 0 Panicles or racemes truly axillary (and terminal). 

X Ovary and style villous. (licaves glaiieeseeiit benealli). 

Panicles tawny puberiilous; pedicels thick, l.i-21in. long, pubcrulous, ...A”, eylanchihstim. 
Uaci'mes slender, in lax tomeiitose panicles ; pedicels slender, ... ...X glaticam. 

X X Ovary glabrous, the style slender pubescent. • 

Panicle dillnse, greyish velvety; fruit glubmus; leaves glossy, drying yellowish like 
Symp^ocos, ... ... ... ’ ..,X.Jlavesce7is. 

* Ovary shortly stalked. » 

Leaves rather large ; racemes simple <»r in short robust axillary panicles, greyish velvety ; 
ovary glabrous with a very thick villous style, ... ... . . . A', (ij/n/e, 

1^ X. YIRENS, lloxb. Corom. PI. HI. t. 281 and FI. Ind. II. 221. 
Hab. Not unfrequont in tho evergreen tropical forests of the Pegu 
Yoinah and Martaban, up to 3000 ft. elevation. Fl. Febr. Marcli. ^ 
2. X. FLAVESCENS, Koxb. FI. Ind. II. 222. (X panicuhlum, Mi([. 
• Siippl FI. Sum. I. 393). 

Hab. Frequent in the swamp-forests of* Martaban; Tenasserim, 
Houhuciii down to Tavoy ; also Chittagong. FI. Fobr. May ; Fr. May, 
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X. Jlavescens as revised in Hf. Ind. FI is a mixture of species, hut it 
is impossible to clear up the synonymy so long as the numbers of distribut- 
0(1 collections are not given. Jfo one would wish the numbers of all collec- 
tions extant or references to common and well-known species, biffc in the 
case of new or critical species such might reasonably be looked for. 
X. angxistifolium, Wight 111. 50 t. 23, with simple or almost simple 
subaxillary racemes and a villous stalked ovary, is certainly not identical 
with Koxburgh’s plant ; besides, it is a small tree or rather shrub, while 
the latter is a timber-tree. • 

3. X. EQLANDULOSUM, Griff. Not. Dicot. 537 t. 598 f. 4. (X 
tkii, Hf. Ind. FI. I, 210.) 

Hah. Tenasscrim, Mergui (Griff. ; Helf). 

The leaves are described as very coriaeeous just as those of X. insignis 
(to which 1 doubtfully refer Maingay’s plant No. 348 distributed as Carnpa 
sp.) ; if this be really so, I fear that I have h^>t seen the true species, for in 
my specimens they are hardly more coriaceous than those of X.Jiavescnis. 
The Andaman specimens in leaf only, wrongly named by me X. glaucnra^ 
would probably come here or be referable to X virens. 

4. X. GLAircuM, Wall. Cat. 4199 ; Hf. Ind. FI. I. 209. 

Hab. Common in the swamp-forests and around inundated jungle- 
swamps of the alluvial plains and base of hills of Pegu and Martaban j also 
Tenasscrim. FI. March, Apr. 

5. X. AEPiNE, Jlennet in Hf. Ind. FI. I. 209, vix Korth. 

Hab. Tenasscrim, Mergui. 

Wall. Cat. 4198 is cited for this species, but the specimens B from 
Tcnasscu'im as far as seen by me have a sessile ovary and are referred hy me 
to X Jlavescens, while A. from Penang is here understood to be the above 
plant. 

CAB TO VJIYLLEJE. 

Conspectus of genera, 

Trih. P SILJENEM. Calyx gamosepalous, 4- to S-lobed. Petals ami stamens liyi^niry- 
iious, often raised on a stalk-liko torns. Styles distinei from 11m base. Stipules none. 

1. GyI’Soiui I i.A. Calyx turbinate-tubular or bi‘ll*sluii)ed, broadly and almost 

win^edly 5-nerved. Cai)8ule deeply 4-valvcd. Styles usually 2. • 

Trih. IL ALSINEJE. Sepids free. Stamens inserted on an annular disk, rarely pt‘rij:y- 
nous. Styles free. 

2. PiiAcuvHTKMMA. Petals entire. Capsules depressed, l-scedcd. Styles 2. 
Stipules none. 

Trih III, TOLYCAKTEM. Sepals free. Stamens inserted on an annnlar disk. Stylos 
* united Stipules searious. 

3. Drvmaria. Petals lobed. Sepals not keeled. Style very short. 

4. PoLYCAitroN. Sepals keeled. Petals entire. Style short. 

5. PoLYCAiii’iEA. Sepals not keeled, scarlous. Petals entire or uoichud, Style 
elongate. 
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Gypsophila, L. 

1. G. Vaccaeta, Smith in Sihtli. FI. Grscc. t. 380 ; WA. Prod. I. 42. 
{Sapot^aria Vaccaria^ L. sp. pi. 583 ; Bot. Slag. t. 2200 Ilf. Ind. FI. 1. 217 ; 
Ba^onaria jfierfoliaia^ Koxh. FI. Iiid. II. 445.) 

Hab. South Andaiiuiii, in a cultivated field near Aberdeen, introducedi 
FI. May. 

Braehystemma, Don. 

1. B. CALYCINUM, Don Prod. Nep. G4G; Fcnzl. Atakt. t. 16 ; Hf. 
Ind. FI. I. 9H7. 

Hab. Ava, Kliakycn hills, near Ponline (J. Andelson). FI. March. 
Drymaria» Willd. 

1. D. CORBATA, W^lld. ;ip. llocin. and SeFmlt. syst. veg. V. 406 ; Hf. 
Ind. FI. 1. 21-4. {Cerastiuifi cordifoUam^ Koxb. FJ. Ind. II. 45S). 

Hah. Ratlier frequent in hill-toung 3 "as and betel-nut gardens of 
Olartaban, at 2000 to 5000 ft. elevation ; also Ava, Bbamo. FI. Febr. March. 

Polycarpon, L. 

1. P. La:rrjNC}T.R, Btli. and Hf. Gen. PI. I. 153 ; Hf. Ind. FI. I. 215. 
{PlKirnaccum drpr(‘itsKm^ L. Muiit. 564 j jAvJVuKfia Indica, Ketz. Obs. 48 ; 
lioxb. FI. Ind. I. 165). 

Hab. Very fre(]ucnt in agrarian lands, banks of rivers, etc., of Pegu 
and Martaban j also Tenasserim, Chittagong and Arracan, FI. May, June. 

Polycarpsea, Lour. 

1. P. CORTMBOSA, Laiuk. HI. No. 270S ; Wight le. t. 712 and 111. II. 
t. 110 ; 1 If. Ind, FI. I. 245. {Ctdosia corjjmhosa, Iloxb, FI. Ind. 1.081; 
P. warginalay Pr.sl. Bot. Beinerk. 141 ; Walp. Ann. I. 83).» 

Hab. Ava, on limestone near Segain and Pagba myo ; Promo; 
'reiiasserim, Moulmein. FI. Dec. Jan. , 

POBTULAGACE^K 
Conifjjcctics of genera, 

1. PoRTFLACA. Ovjiiy half-iilfcrior, with the pekils and stamens perigynoiis, 

X. Talinum. Ovary free. Sepals usually docUluoiis. ISeeds caruiicled. 

Portulaca, L. 

Conspectus of species. 

Joints glabrous ; flowers clustered by 3 to 5, ... ... ...0. olvi'nooa. 

Joints pilose ; flowers solitary, ... ... • (J. 

1. P. OLKRACEA, L. sp. pi. 638 ; Roxb. FI. Ind. 11. 463; Hf. Ind. FI. 
240 ; Sibtb. FI. Graic. t. 157 ; DO. Pi. grass. 1. 123 ; Gray Gen. t. 00. 

11 
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Hau. Common all over Burma in cultivated lands, waste places, on 
roads, etc. FI. oo . 

2. F. QUADiiTFiDA, L. Mout. 78 ; Koxb. FI. Ind. II. 4G4 ; Wight 111. 

II. t. 102 j Hf. Ind. FI. I. 247. (C. meridicma, L Suppl. 248 ; Koxb. 1. c. 
403). 

Har. Pegu, in waste places, on roads, etc. ; Ava, FI, C. & R. S, 

Talinum, Adans. 

1. T. ciTNEiroLiUM, Willd. sp. pi. II. 864 ; Koxb. FI. Ind. II. 465 ; 
Hf. Ind. FI. I. 247. 

Hab. Ava, on the Pagodas at Pagha myo (Wall. 6846). 

TAMABISCmUJE. 

Tamarix, L. 

Conspectus of species, , 

Ii(*{ivcs uppressod to the terete idmost simple branchl(As and branches ; flowers sessile, 

rosc-eohmred, ill dense short spikes, ... ... ... ...T, dlolca. 

Leaves somewhat spreatliiig on the very short tliiii and branclied bninehlets ; floweret 
pedicelled, white, in loose slender terminal or variously lateral raeemes, . .T. gallica. 

1. T. luoTCA, Koxb. FI. Ind. II. 10] ; Griff. Not. Dicot. 465, t. 677. 
f. 2. ; Hf. Ind. FI. I. 240. 

Hab. Ava, in the hills opposite Pagha Myo. FI. C. S. ; Fr. R. S. 

2. T. Gallica, L. sp. pi. 386; Wight 111. t. 24 f. 1. ; llf. Ind. FI. 
1. 248. {T, Indica, Willd. in Act. Not. Cur. Berol, IV. 214; Koxb. FI. Ind. 

IJ. 100). 

Hab. Rather frequent in the tidal savannahs and tidal forests of 
Lower Pegu. FI. R. S. ; Fr. C. S. 

ULATIMJEM 

Conspectus of genera, 

Trih. I BEEOIE^^. Ovary-cells with several ovules. Albumen none. Perianth 
completed Fruit a capsule, 

1. ilisiioiA. Sqials acute. Flowers usually 6-mcrous. Capsule almost crustaccous, 
sopticidal or septifragal. 

Trih. 11. UirrUllIBEM. (in cl. CaJVdrichece t). Ovary-cells with a solitary ovule. 
Perianth complete or ineomiflete, Seeds albuminous. Fruit a ikupe. 

2. Myktopiivllum. Calyx truncate or 4-toothed. Petals 2 — 4 or none. Stamens 
2—3. Ovary deeply 2- or 4-.sulcate j stigmas 2 or dy blunt or feathery. Drupe separable 
into 2 or 4 nut-like carpels. 

Trib. IJT. CERATOTIIYLLEJS. Flowers unisexual. Perianth 12-phyllou8. Ovary 
l-celled, with a solitary ovule. Fruit a nut. 

3. Cehatopiiyllum. Stamens several. Styles 2. Fruit a nut. 

Bergia, L. 

Conspectus of species. 

Glabrous ; flowers white, sessile, ... ... ... ..,B. verticillata. 

Pubescent or hii-sute; flowers rose-coloured, shortly pedicelled, ,,.B* ammannioides. 



S3 


1874.] of the Burmese Flora, 

1. B. TERTICILIATA, Wllld. sp. pi. II. 770 ; KoxTi. FI. IiiJ. II. 450 ; 
Hf. Ind. FI. I. 252. (B, aquatica, Roxb. Corom. PI. II. t. 142). 

JIab. Ava (Wall.) ; Pegu, Rangoon.* FI. R. S. ; Fr. C. S. 

2. B. AMMATifNioiDES, Roxb. FI. Ind. II. 457 ; Hf. Ind. FI. I. 251. 
(EhBne ammannioides^ WA. Prod. I. 41 j Wight 111. t. 25. A. and Suppl. 
48. t. 28.). 

Hab. Frequent all over Pegu in rice-fields, along river-banks, etc. ; 
Tenasserim, Tavoy (Wall.). FI. R. S. ; Fr. C. S. 

Myriophyllum, L. 

Conspectus of species. 

Carpels almost smooth, about J liu. long, only at base connate, the h.ack obtuse, 

.,.M. fetrandrnm. 

Carpels tuborclod and miirimte, sometimes almost echinatc, wholly connate, about a line 
long, the back sharidy anglfed, ... ... ...Af. inUrcnlatmiK 

1. M. TETRANBIIUM, Roxb. FI. Ind. I. 451 ; DC. Prod. III. 60; W. 
^A. Prod. I. 339 ; Miq. FI. Ind. Bat. I. 634 ; Griff. Not. Dicot. 686. 

614. f. 5. 

Hab. Frequent in .swamps and stagnant waters of the alluvial lands 
of Pegu ; Chittagong, in ponds. FL Fr. Oct. to Jan. 

2. M. TUBERCULATUM, Roxb. FI. Iiid. I. 471 ; DC. Prod. III. 69 ; 
Miq. FL Ind. I. 635. (ilf. Indicum^ Griff. Not, Dicot. 687.) 

Hab. Chittagong, in ponds, FI. Fr. Oct. — Decb. 

Ceratophyllum, L. 

I. C. DEMEESUM, L. sp. pi. 1409; DC. Prod. III. 73; Bth. FI. 
AiLstr. II. 491. 

Var. a. demersum, ((7. demersuni^ L. 1. c), nuts smooth. 

Var. p. TUBEucubVTUM, (0. tuherculatum i Cham, in Linnma IV. 
501. t. 5. f. 6. d. ; WA. Prod. 1.309; Miq. FI. Ind. Bat. I. 799 ; Wight 
Ic. t. 1948. f. 3. ; C. verticillatumy Roxb, FI. Ind. III. 621). * 

Hab. Only var. p, not uncommon in ponds and stagnant .waters of 
Chittagong ; also^in clioungs and lakes of Pegu. Fr. Decb. Jan. 

HYPEEICmF^, 

Conspectus of genera. 

Trih. 7, HYPBMTCEJE. Capsules dehiscing septicidally. Seeds not winged. 

1. Hypeuicum. Flowers 6-merous. Herbs or shrubs. 

Tnb. IT. CRATOXYLEJE, Capsules dehiscing loculicidally or sometimes both locu- 
licidiilly and septicidally. Seeds winged. 

2. Cbaxoxylon. Flowers 6-morous. Stamens 3-aUelphou3. Ovules 4 or more to 
the cell. 
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Hypericum, L. 

Conspectus of species, 

# Shrubs with large flowers Ovary 6-cclleil. Capsules 6-valved. , 

Stems . terete or nearly so; styles 5, free, shorter than the ovary, . H. Leschenaultii. 

# # Her))s with small flowers. Ovary 3*cclled. Capsules 3-valved. ® 

Stems terete ; sei)als glatidular-ciliatc, ... ... ...U. elodeoides. 

# # # Herbs. Ovary 1-cclled. Flowers small. 

Stems 4"angular ; sepals entire, ... ... ... ,,,11. Japonictm, 

1. H. Lesciienaultti, ^liois in DC. Prod. I. 542 ; Delcss. Icon. 
Select. III. 17. t. 27. (II. trijiormi, Bl. Bydr. 112 ; IL ohlongifoUum, 
Hook. Bot. Mag. t. ,49 PJ ; H. Hookerianmij WA. Prod. I. 99 ; Wight Ic. 
t. 919 ; Hf. Iiid. PL I. 254). 

Hab. Martaban, on and near the top of "Nattoung, along the bordci*s 
of the stunted hill forests, at 7000-7200 ft. clevatio;i. Pr. March. 

2. 11. ELODEOIDES, Obois ill DC. Prod. 1#551 j Hf. Ind. PI. I. 255. 
(IL sp. Criir. Not. Dicot. 5(>9. t. G05. f. 3.) 

11 ATI. Ava, (Grill*.) Khakycn hills, Ponsee (J. Anderson). FI. Aiig.^^ 
and March. 

8. H. Japontcuai, ddibg. FI. Jap. 195. t. 31 ; Ko}de 111. Him. PI. 
t. 21, f. 2 ; Hf. Jnd. PL I. 250. 

Had. Ava, Kliakyon hills (J. Anderson) ; Martaban, Yoonzeleon, at 
2500 ft. elevation (Brandis); Tcuiasscriin (llelf. 837). FI. March. 


Cratoxylon, Bl. 

Conspectus of species. 


Skthj. 1. Tridcft}ni.f, Spach Petals lurnished at base with a scale. 

All parts glabrous, . ... ... ... ...C, for moss m. 

Leaves beneath, pedicels and sejials pubescent, ... C. prunljhrton. 

Subfji. 2. Anclsh'obihdSy Spach. Petals without a basal scale. 

* Flowers in axillary poor cymes or solitary, 
licaves thin Miartaccous, acute or blunt; liypogynous glands present or absent, 

f 

... ...C. poh/anlhum. 


* * Flowers in terminal panicles. 

Leavc.s linear-oblong^ usually almost sagittate-produced at base, eliArincaom, C.nervf oh’ im. 
Leaves more or less obov.ate-obloiig, coriaceou.s, ... ... *' ...C, at'borescens. 


1. C. foumosum, Bth. and Hf. Gen. PL 1. 166 ; Hf. Iiid. FI. L 
258. {Trill esmis for mosa, Korth. in Verb, Nat Gcsch. Bot. 179. t. 37.) 

Had. Bare in the tropical forests of South Andaman. FI. May. 

2. C. pjiUNTFLOitUM, Kurz MS. in Journ. As. Soc. Beng. 1872. 293. 
(Trhlesmis prunifora, Kurz 1. c. ; Elodea prunijlora (errore prunifolia) 
Wall. Cat. 7276 ; C. pfriinifolium^ Dyer in Hf. Ind. FI. 258). 

Hab. Not unfrcipient- in tho Eng forests of Martaban ; Ava, on 
Taong dong ; Tenasserim, Moulmein. FI. Apr. May. 
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Pyer has changed my name into “ pruni folium," which was a calami 
lapsus on the part of Walllcli who autographically corrected it on the label 
of the^plant in H* 11# C. into ^ pvuuijloca, ^ name at once more suggestive 
and appropriate, for the full-grown leaves are all but Frunus-Yike. 

». C. roLYANTHUM, Kortli. Verb. Nat. Gesch. Pot. 175. t. 3G • Miq 
FI. Ind. Pot. 1/2. 510 ; llf. Ind. FI. I. 257. 

Var, a. gbnuinum, (var. a. and fi. Dyer in Hf. Ind. FI. 1. c.) hypo- 
gynous glands present. 

Var. p. CAiiNEUM {C. carneum, Kiirz in* Tcgn Eeport ; Annis/rolobus 
enrneus, Wall. ap. Voigt llort. Calc. 80) liypogynous glands entirely 
absent. » 

Hab. Var. p, TIatlier frequent in the hill Eng and drier upper mix- 
ed forests of Martaban, up to 3000 ft. elevation; also Tennsserim (Helf. 
813); var. a. in Tenasserini and the Andamans. El. March, Apr. Er 
C. S. 

Tlie varieties of this species require re-examination. I believe there 
^re at least two species, the one a tree, the other a shrub. 

4. C. nehiifolium, Kurz in Journ. As. Soc. Bong. 1872. 203 • Hf 
Ind. El. I. 257. 

Hab. Common in the dry and drier upper mixed forests of Promo 
and Pegu ; also in Martaban and Tenasserim ; Chittagong. Er. C. S. 

5. C. ARBORESCENS, Bl. Mus. Bot. 11. 17 ; Hf. Ind. Ifl. I. 258. 
{ITi/permm arhorescens, Vlil. Symb. II. 86. t. 43 ; C. cimcatum, Miq. El 
Ind. Bot. 1/2. 617 ?) 

Hab. Tenasserim, Moulmcin (Lobb). 

OUTTIFEBJE, 

Conspectus of genera, 

Trih. I CtAUCINIBJE. Stigma sc.ssile or on a very short and tliifk* .stylo, peltate or 

radiatoly-lobed. Seeds often arillate. 

1. Oarcima. Flowers 4- or 5-inerous. Sepals often decussate. Stainers united 
into a flesliy mass or into bundles, or free. 

2 OennooARPrs. Calyx closed in bud, bursting into 2 valves. 

Trib. II, CALOPRXLLi:yE. Style elongate, the stigma peltate » or 4-eleft. Seeds 

without arillus. 

3. Calopjiyllum:. Ovary 1-cclled, with a solitary ovule ; style single, with peltate ‘ 
stiginm 

4. Katea. Ovary 1-celled, with 4 ovides ; style single, with a 4-eleft stigma. 

5. Mesua. Ovary 2-celled, with 2 ovules in each cell j style single with a peltate 
stignva. 

Garcinia, L. 

Conspectus of species, * 

1 . Oarcinia, L. Flowers 4-merou8, 
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* Anthers oblong or ovate, opening by longitudinal slits or pores. 

*• Stamens of male flowers in 4 bundles under the rudimentary ovary. 
Berries 4- todO-celled, the stigma radiating-lobed, smooth or 
nearly so. • 

Female flowers with staminods round the ovary ; berries on a short peduncle j stigma 
rad lately -lobed and adnato, ... ... ... ^„G. Mangostana. 

Female flowers without staminods ; berries sessile ; stigma large, peltate, slightly lobed, 
sessile, ... ... ... ... ... * „ G. cornea. 

Flowers on rather long pedicels, nearly 2 in. in diameter j stigma in male flowers large, 
peltate, entire, ... * ... ... ... ...G. ftpeciosa. 

* * Stamens in 4 polyandrous bundles in a ring round the rudimen- 

tary ovary; stigma peltate, discoid, more or less rough from 
wrinkles or radiating veins. Ovary 2-cellcd. 

Peduncle rather long, bearing 2 or rarely 1 leafy bract, ... ...(?. anomala. 

Peduncle short or wanting, without bracts, .„ .. „ G. Merguensis, 

* * * Anthers almost sessile on a columiiror 4-sidcd fleshy mass seldom 

dividing into 4 somewhat distinst lobes. Stamens in female flow- 
ers in a single complete or internipted ring. Stigmas tubercled 
or tubercled-wrinkled. Ovary 4 — 12-celled. 

O Stigma in fruit raised on a short thick style. 

Berry convex at top, the style not on a separate nipple, ... G. cowa. 

Berry terminated by a nipifle-shapcd protiibcnince, .., ... ...G. Kgdia. 

O 0 Stigma in iruit quite sessile. 

Leaves acuminate or cuspidate, leathery; flowers sessile, ... ,..G. lancefTfoUa, 

Leaves blunt, succulent wdien dry thin herbaceous ; flowers pcdicellcd, ...G. sticcifojia. 

* * Anthers peltate, opening by a circular slit. 

Leaves large, coriaceous; female flow'crs almost sessile, the stigma small, verrucoso 

... ... ... ... ... ..Q.elUpika, 


Suhg. 2. XanpiocliymuSt Boxb. Flowers 6-merous. 

Pedicels about an in. long; flowers expanded, ... ,..G, Xanthochymxia. . 

Pedicels 3 to 4 liu. long ; flowers almost closed, doubly smaller, ... ... G. dtilcls. 


*1. G. Mangostana, L. sp. pi. 635 ; Koxb. FI. Incl. II. 618 ; Hook, 
Hot. Mag. 4847 : Hf. Ind. FI. I, 260. 

Hab. Only cultivated, Tenasserim. Fr. May, June. 

* 2. G. SPECiosA, Wall. PL As. rar. III. t. 258 ; Hf. Ind. FI. I. 2G0. 

Hab. Frequent in the troihcal forests of the Andamans ; also Teniis- 
serim, Moulmein district. FI. Fcbr, Apr. 

Wallich’s figure above cited very much resembles G, cornea. My 
plants resemble in foliage much more G. Mangostanay from which they arc 
readily distinguished by the entire but not lobed stigma of the male flowers. 
The flowers are very much larger than Wallich figures thorn, agreeing in 
size more with the analysed flower on the plate. 

3. G. CORNEA, L. sp. pi. 561; Iloxb. FI. Ind. II. 629 ; Wight Ic. 
t. 105 ; Hf. Ind. FI. I. 260. 

Hab. Not uncommon in the tropical forests of Martaban and the 
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southern slopes of tho Pegu Yomah above Eangoon ; also Tenasserim. 
Fr, Begin of R. S. 

The Burmese plants differ, as it seems 'constantly, in having the stigma 
6-lobe3 and the ovaries 6-celled. 

4^ G. anomala, PL and Trian. in Ann. d. sc. nat. Bot. scr. 4. XIV. 
329 ; Hf. Ind. FI. I. 2Gf>. 

Hab. Not uncommon in tho damp and diy hill-forests of Martaban 
E. of Tounghoo, at elevations from 4000 to 6000 ft. FI. probably Apr, 
(buds in March). 

5. G. Merottensis, Wight 111. 122. and Ic. t. 110 ; Hf. Ind. FI. I. 
267. 

Hab. Tenasserim, Mergui (Griff.) 

6. G. cowA, Roxb. FI. Ind. II. 622. (G, Bocclurghiiy Wight Ic. 
1. 104). 

Hab, Chittagong (Ro5cb.) 

7. G. Ktdia, Roxb. FI. Ind. II. 623 ; Wight Ic. t. 118. (G. sp. 
>«friff. Not. Dicot. 609. t. 585. A. f. 12 ?). 

Hab. Frequent in the moister upper mixed and in the tro])ical forests 
all over Burmah, from Chittagong, Pegu and Martaban down to Tenasserim 
and the Andamans. FI. March to May ; Fr. May Juno, 

G. lohulosa^ Wall. Cat. 4868 from Amherst is G. Kgdia^ the Singa- 
pore specimen is quite different but too incomplete for identification. 

The Andamanese specimens called in my And. Report G. purpurea^ 
will probably turn out to be tho same as the Singapore plant, but tiny are 
too badly preserved to enable me to give a definite opinion. 

8. G. LANCEiEFOiiA, Roxb. FI. Iiid. II. 623 ; Wight Ic. 163 ; Hf, 
Ind. FI. I. 263. 

Hab. Chittagong hills. 

9. Q. succiFOLiA, Kurz in Journ. As. Soc. Beng. 1872. 293. (G. 
loniceroides, T. And. in Hf. Ind. FI. I. 261). 

Hab. Frequent in the swamp forests of the alluvial lands of the 
Sittang and Irrawaddi rivers. FI. Apr. 

10. G. ELLiraiCA, Wall. Cat. 4869 ; Wight 111. I. 126 and Icon. t. 
120. {Garcinia lietcrmidra. Wall. Cat. 4856 ; Hf. Ind. FI. I. 265). 

Hab, Frequent in the tropical forests of the eastern slopes of the Pijgu 
YomalT and Martaban down to Tenasserim, up to 3000 ft. elevation. Fr. 
Febr. March. 

I consider G. elliptica, Wall. Cat. 4869 from Silhet identical with the 
G. hete7'andra of the same author, but other specimens distributed from the 
* Few Herbarium look different ; in any case it cannot go into G. Morelia. 
Irom tho contradictory statements of authors with regard to Wallich’s 
species, one is tempted to believe that much confusion must have occuiTcd 
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in the distribution. We have in the H. B. C. at least two Morellas^ the 
Hindustani one ( G, ^icloria^ Roxb.) with a large conspicuous calyx under 
the fruit, and the Malacca one* (Grifl*. 859) which has very minute sepals. 

O. Ghoisgana,y^siX\.o.]).l\i, Ind. FI. I. 2G8 from Tavoy, is known to me 
only from a wretched young leaf-branch and the description would agi’ee so 
far with G, ellipLica exce])t in the sessile male flowers. 

11. G. Xantiiochymus, Hf. Ind. FI. I. 2G9. (G, Eoxlurgliii, Kurz 
in Pegu Report; Xanthochymus pictorius^ Roxb. Corom. PI. 51. t. 196 and 
FI. Ind. II. 033). 

Hab. Frequent in the tropical forests of Martaban and Pegu ; also 
Chittagong, Arracan* and Tenasserim ; Ava. FI. March Apr. ; Fr. R. S. 

12. G. DULCis {Xantliocliymus ditlcis, Roxb. Corom. PL III. t. 270 
and FI. Ind. 11. 631 ; Rot. ]\tag. t. 30S8 ; Wight Ic. t. 192). 

Hai3. Ivather frequent in tlie tropical forests^of South Andaman and 
adjacent islands. Fr. March-May ; Fr. May, .T^me. 

Ochrocarpus, Thouars. 

1. O. Si\MKJVSTS, T. And. in llf. Ind. FI. I. 270. {Cal ysaccUm^ 
ISiamense, Miq. in Ann. Mus Lugd. Bat. I. 2O0'. 

II An. Rather rare in the Fug forests of Martaban ; Promo hills 
(Wall. Cat. 414 s, quoad specimen e Pronie). FI. Sept. Oct. 

Calophyllum, L. 

Con sped m of spec i es, 

* Sepals 4, often tlio 2 inner ones or all pctul-liko ; petals none. 

Flowers aljoutb lin. across, in poduncled or almost sessile umbel-likc cymes... (7. speclallli*. 
Flowers small ; racemes short and strong, few-flowered, ... ...C'. amennm. 

* * Sepals 4 ; petals 4 to b. 

Leaves at both ends acuminate, ... ,,.C. pohfanfhm. 

Leaves rounded or,retuse at tlie apex, ... ^^ 0. InophpUiim. 

1. C. sPECTAiiCLE, Willd. Mag. Berl. 1811.S0 ; Hf. Ind. FI. 1. 27J. 
{C letrapetahm^ Roxb. FI. Ind II. G08). 

Hah. Not unfrequent in the tropical forests of the Andamans ; also 
Tenasserim. (Falconer). 

2. C. AivifiCiVUM, Wall. Cat. 4849; Planch, & Tri^n. in Ann. d. sc. 
nat. ser. 4. XV. 2G3. 

Hab. Tenassei’im, from Moulmcin down to Tavoy. Fr. Febr. 

3. C. roLYA^TiiUM, Wall, Cat. 4814; PL & Triau. in Ann. d. sc. 
nat. Rot. 4 ser, XV. 278 ; Hf. Ind. FI. I. 271. 

Hab. Not unfi'cquent in the damp hill forests of the Martaban hills, 
F. of Tounghoo, at 30(K) to 4000 ft. elevation. 

4. C. iNoriiYLLUM, L. sp. pi. 732 ; Wight Ic. t. 77, and 111. Ind. 13ot. 
SuppL 35 t. 17 ; Roxb. FI. Ind. II. GOO ; Hf. Ind. FI. 1. 273 ; Griff. Not. 
Hicot. GOO. ((7. BitangoVy Roxb. 1, c. 007), 
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Hab. Frequent along tlie sandy sea-shores in the beach-forests of the 
Andamans and Tenasseiim ; also often cultivated in villages. Fr. Apr. 
May. ^ • 

Eay.ea, Wall. 


I,* K. NERVOSA, T. And. in Hf. Ind. FI. I. 277. {ISLesua nervosa^ 
Planch. THan, in Ann. d. sc. nat. Bot. ser. 4, xv. 307). 

Hab. Tenasserim, Moulmoin district (Falc.) down to Mergui (Grid.). 
Fr. Apr. 


Mesua, L. 

1. M. FEREEA, L. sp. pi. 734 ; Wight Ic. t. 118 ; Boxh, FI. Ind. IT. 
G05 ; Hf. Ind. FI. I. 277. (AT. speeiosay Chois in DC. Prod. I. 502 ; 
Wight Spicil. 27. t 30 and 31 ; and Icon. t. 961 ; M. pedunculatOy Wight 
Ic. i. 119). 

Hab. Frequent in tropical forests of the Andaman islands and all over 
Tenasserim; Chittagong. FI. March ; Fr. May, June. 


Conspectus of genera. 

Trih. I. TERNSTRCEMIACJE/Fu Autbers biusifix. Fruit iiideliiscent. Seeds U8n.illy 
few. Albumen flenliy, usually scanty. Embryo curved, the cotyledons shorter than 
tlie I’ndicle and nearly as bmad. ^ 

1. Annkslka. Ovary lialf-immoraed in the torus. Fruit inferior. 

2. Tej{N 3TI{(EMIA Petals united at base. Antliers glabrous. Ovules 2 to i in 
each cell. Fruit .superior. Seeds large, 

3. Adinandea As ])rcceding, but anthers pilose. Seeds numerous, small. 

•b Cleveea. Petals free or hardly united. Authors pilose. Ovules many. Fruit 
suj)erior. 

f). Eueya. Flowers dioecious. Petals iiuit-ed at base. Anthers glabrous. Ovules 
many. Fruit .superior. » 

Trih. 11. SAUUACfJEJE. Anthers versatile. Fruits usually pulpy, rarely almost de- 
hiseeiit. Seeds numerous, small. Albumen copious. Embryo straight the radicle 
longer than the cotyledons. * 

6 Saurauja. ^Flowers 5-moroua, usually hermaphrodite. Styh's 3—5. 

Trih. in. OOllDONIEM. Anthers versatile. Fruit indchiseeut or loculieidul. Al- 
bumen scanty of none, rarely copious. Embryo curv'cd or straight, tlie cotyloduus 
large, the radicle short. 

• X Fruit a dehiscent capsule. 

7. Hciiima. Sepals somewhat unecjual. Seeds flat, winged. Radicle iaflo.ved, 
inferior. 

8. Goiidonia. Sepals very iincipial. Seeds winged. Radicle supc'rior. 

9. Camellia, Sepals very unetjual. Outer stamens mouadelphous. Seeds few, 
large, not winged. Radicle superior. 

X X Fruit au iiidchisccnt drupe. 

10. Pyeenaria. Sepals very unequal. Seeds large. Cotyledons folded or 
couvolute. Radicle inferior. 
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Anneslea, Wall. 

Conspectus of species, 

Lcnvps less coriaceous, bluntisli, the n^^rves distinct j peduncles slender, ...C.fraffrann, 
Leaves thick coriaceous, acute, nerves almost obsolete ; peduncles very thick, C. ma iticola. 

1. A. FRAGiiANS, Wall. PI. As. rar. I. 5. t. 5 ; GrilF. Not. Dicot. 507. 

t. 585. A. f. 17 ; irf. In<l. FI. I. 280. ‘ 

ITah. Not unfrequent in the Eng forests of Pegu and Prome, and 
more so in the hill Eng forests of Martaban up to 2000 ft. elevation ; 
also Touasserim, Moulinein. •FI. March, Apr. 

2. A, MONTICOLA, Kurz in Journ. As. Soc. Beng. 1S73, 59. 

ITah. Not un{i*e(picnt in the drier hill forests of Martaban at 5000 to 
7200 ft. elevation. FI Fchr. March. 

May possibly turn out to be a stunted hill-form of the preceding 
species. 

Ternstreomia, L. t 

Conspectus of species, 

* Anthers jipiculate. 

Fruiting calyx smooth j berries about | in. thick, „ T. Japouica. 

* * Anthers not upieulate. 

Fruiting calj x thick and wrinkled; berries about 1 — 1 J in. thick, ... T, Peuaii/jiana. 

1. T. JArt)>'JCA, Thunbg. in Linn. Trans. 11. 335 ; ITf. Ind FI. T. 
280. {Clegera gipnnanflivra^ WA. Prod. I. 87 ; Wight le. t. i7 ; Bedd. FI. 
Sylv. t. 91. ; Tcrnstroemjuceuy (jlrilf. Not. Dieot. 508. t. GOl. f. 1 F). 

IIau. Common in the damp hill-forests of Martaban at elevations 
from 3000 to 7200 ft. ; Tenasserim, Moulmein. FI. Apr. 

2. T. PiCKA-NuiANA, Chois, in Mem. Soc. Phys. Gen4v. XIV. 108; llf, 
Ind. FI. T. 28 L. {Ergthrochilon Wallichiantim^ Griff. Not. Dicot. r)(>5. t. 
585. A. f. 7. T. macrocarpa, Sdieff. Obs. Phyt. 15. & Tydschr. Ned. Ind. 
1874. (JO-Gl in adn.). 

1Iai 3. .Not unfrequent in the tropical forests of the Andamans; 
Tenas.st^’im, from Moulmein to Mergui. Fr. Apr. May. 

A more careful study of the Ternstrwmias will probably shew tlie 
validity of Griffith’s genus Ergthrochiton, a name already preoccupied, t 
am by no means sure that the Giiffithian and Wallichian plants are the 
same. The Burmese specimens agree with the former. Dyer seems to have 
confounded two very marked species, viz,, the wrinkled-sepalled Choisyan 
plant and the smooth-sepalled JO, coriaceiiy Scheff. (Hb. Maingay No. 183 
from Malacca). 

' Adinandra, Jack. 

1. A. VILLOSA, Chois Mem. Ternst. 24 ; Hf. Ind. FI I. 283. 

Had. Not unirequeftt in the open especially the Eng forests of tho 
IiTawaddi zone, Pegu ; Tenasserim, Tavoy (Wall.). 
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Seems to ctifTer from A. das^anthay Korth, with which I eonfouiidoil it 
in my Pegu lieport, by tlic acute sepals, 

Eurya, Thbg. 

Compectm of sjjecies. 

Loaves serrulate. 

% Loaf-biuls ([uito glabrous. 

Ilniiiclilots niarbod by docurreut proininoiit lines, ... ...iiT, Japonica^, 

' X X Leaf-buds pubescent or hirsute ; brancblots tei ote. 

A slender piiie-like tree ; leaves pul)crulous beneath, acuniiiiate ; styles unitoil, J^J. nniminnia, 
A bushy roniul-hoaded tree ; leaves niciubranoiis, glabmus or nearly so, bluntish caudate ; 
styles free, ... ... ... ... ... atrmta. 

^ * Leaves entire or seiTulate at ajK'x only. 

young shoots appressed pilose ; stylos united, ... ... ...E. sr/mplocim. 

1. E. Japonica, Thbg. FI Jap. 191. t 25; Bedd. FI. Sylv. t. 92; 

IT^*. Ind. FI I. 284. (F. ivightianay Wight 111. I. t. 88, non Wall; F, 

jfahmy Bl. Mas. II. 100 ; F. virensy Bl. L c. 112 ; F, ohovatUy Bl. 1, c. 
107). 

Hah, Frequent in the drier hill-forests of Martaban at 4000 to 7000 
ft. elevation; Teiias.serim, Moulmein hills. FI. March. 

2. E. ACu:iiTNATA, DO, M6m. Torastr. 20. (F, CMnensiSy Ilf. and 

Til, Herb. Ind. or, as far as to the specimens with uniteeb .styles.) 

H.vib Kiither frequent in the drier hill-forests, especially the pino 
forest.s of Martaban at 0000 to 7000 ft. elevation. FI. Febr. ; Fr. 
Apr. * 

3. E. SERRATA, Bl. Miks. II. 115; Miq. FI. Ind. Bat. T/2 471. {E, 
hieiduy Wall. Cat. 1402 ; F, IValUehianay Steud, ap. Miip FI. Ind. Bat. 
1/2. 474; F. Roxburgh iiy Wall. Oat. 1103). 

ILsii. Fivipient in the tropical forests of Martaban, up to 2000 ft. 
olevalion ; Tenasserim, as fur South as Tavoy ; Pegu, in the tropical forests 
on laterite above Ivangoon, Fr. ]\larch. 

4. E. SVMPIAK.UNA, Bl. Mu.s, Bot. 11. Ill ; Ilf. Ind. FI. 1. 284. {F, 

WdUtvhlamty Planch JMS ). 

Hau Martaban, in the damp and drier hill forests on the Nattonng 
mountains at about 7000 ft. elevation. FI. JMarch. 

• 

Saurauja, Willd. 

Consjyecluis of species, 

* Culyx densely setose or hispid. Ovary villous. •’ 

Flowers large, ou short thick pedicels, clusUuvdj leaves luoro or less spiuv-serr.ite, 

* * Calyx siuooih. Ovary glabrous. 

heaves palo or tiiwiiy luealy-piiherous heiieath peduuclos long ami slender, sealv ; 
htjles 5, ,,, ... Vtuidnana, 
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A.l«H.onvos except the puWulcuB n^idrib , peauueleB short, p.h* 

stamens about 60 ; flowers laziili-bluo, ... ••• 

As proteding, but leaves finely setose-seW; stamens about 20 ; flowers 


All parts cxeept upper side of leaves covered with long tawny or brown spreadinn^hairs ; 
peduncles short but slender, nisty-hirsute, ... ... - . 

1 S. ARMATA, Kurz in .Tourn. As. Soc. Beng. 1873. 50, (-S. cerea^ 


Griir a.p. Dyer in Ilf. Ind. FI. I. 28S ?). 

II AB. Ava, Khaky en-hills, Ponsce ( J . Anderson). FI. Apr. 

2. S. PuNDUANA, Wall. PI. As. rar. IT. 50 ; Hf. Ind. FI. I. 287. 

Hab. Not nnfi^qucnt in the tropical forests of Martaban at 2000 to 

3000 ft. elevation ; Ava, Khakycn hills, Ponsee (J. Anderson). . FI. Ai)r. 

3. S. UoxBTJBonn, Wall. PI. As. rar. II. 40; Hf. Ind. FI. I. 287. 


{Ternsivodmia serTata^^oyXi. II. Ind. II. 521). • 

Hab. Kathcr frequent in the tropical ami damp hill forests along 
choiings of the ISlariahan hills, E. of Tounghoo, at 2000 to 0000 ft. 
elevation ; also Chittagong. FI. Aju* May. 

4. S. TuisTiT/.v, DC. Mem. Ternst. »H. t. 7. ; Ilf. Ind. II. I. 287. 


(Ih'mtm mia bilocuhtris, Uoxb. FI. Ind. II. 522?). 

Hab. Tenasserim (Helf.) 

Inchuhnl on t^ie authority of Dyer. Specimens thus named in 11 DC. 
hardly diiler from tlie preceding. 

5. S. MACBOTIUOHA, Kurz in Journ. As. Soc. Beng. 1873.00; lit. 
Ind. FI. I. 2S7. 

Hab. Ava, Khakycn hills, Ponsee (.1. Anderson) ; Durunga, at 1000 
ft. elevation (Griff.). FI. Apr. 


Pyronaria, Bl. 

Conspcclus of species, 

* Brticta large, leafy, dissimilar to the sepals. 

Leaves ja^llowisb in a dried stale, pubescent beneath, ... ...P. diospyricarpa. 

* ♦ Bracts small, much shorter than the sepals and similarly shaped. 

Leaves glabrous, yellowish in a dried state, petiole-s hardly liu. long, i)uberulous or 
glabrous; fruits obovate, waxy -yellow, ... ... • ,,,r. cuincl/itcjlora. 

Leaves glabrous, in a dried state liver-coloured; petioles glabrous, 6 to 8 lin. long; 
fruits globular or ellii)tic.al, green, ... ... ...I\ sermla- 

1. V. Dio.spyitiCAitPA, Kurz in Journ. As. Soc. Beng. 1873. 00. 

IIab. Not unlrequent in the stunted and drier hill-forests of Martaban, 

15 . of Toungoo, at OOOOto 7200 ft. elevation. FI. Fr. March. 

2. P. CAMKUJAbFLOUA, Kurz in Journ, As. Soc. Beng. 1871. 40; Hf. 
Ind FI. 1. 2.)0. 

Hab. Frequent in the drier hill-forests of Martaban at elevations 
from 3000 to 5000 ft., rarely lower down. FI. March Apr. ; Fr. Apr. May. 



03 


j of the Burmese Flora. 

P. SERRATA, Bl. Bydr. 1120; Miq FI. Ind. Bat T/2. 403. (P. 
attenmfa, Seem, in Bon pi. VII. 49 ; Linn.^Trans. XX IT. .340 ; Hf. Ind. FI. 
1.29^. ; P- lanceolata^ T. and B. in Nat. Tyd.'ich. Nat. Ver. Nod. Ind, XXV) 
Hab. Tenasserim, Tavoy (Wall.) 

Schima, Bwdt. 

• Conspectus of species. 

% i’cduncles usually vory short and stout, i?suiilly not lonr^er than the petioles. 
Peduncles short and strai'^ht (rarely long in Wall. Cat. 1J55 fr. Nepal), usually lent ieellatc, 
rather strong, the nerves beneath proinineiit, the reticulation distinct, leaves glabrous 
or slightly pubescent beneath, ... ... ... '* ...8ch. WalUchil. 

Peduncles 1 in. long, leuticcllate ; leaves pubescent beneath ; the nerves and net- venation 
prominent and distinct, ... ... ..Soh.nioUh. 

Peduncles thick, lenticollatq; leaves very coriaceous, glossy above, creuate, on Ixjth sides 
gr(‘eti, the net-venation iiid;.stinct, immersed, ... ...Sch. monticola. 

Peduncles short and straight, smooth; flo\ver.s larger than in Sch. crenata ; leaves 
glaucesccnt beneath, often entire, the lateral nerves prominent, the net-venation 
Obsolete, ... ... ... ... •• Seh. Noronhoi. 

% % Peduncles elongate, and often slender, always much longer than the 
petioles, smooth. 

Peduncles slender, usimlly more or less curved; leaves glaucous beneath, usually crenate- 
sorrutc, the nerves and not- venation beneath distinct, ... .. Sch. ohlata. 

Peduncles strong, hut still .slender, 1 — IS in. long; leaves very eoriaceous, on both sitles 
iiupres.sed-reticulate and almost rugulose, entire or creuate, the lateral nerves entirely 
or nearly impro.ssed ; capsules .smaller, ... ... ...Sch. Bamuma, 

1. Sch. Walltciiit, Chois, (in Zoll. Cat. 144 ?). Gordonia Wallichii, 
DC. Prod. I. 528 ; Gordonia inteffrifolia^ Uoxb. FI. Ind. II. 572). 

Uab. Chittagong; Ava, Khakyeii-hills, Ponseo (J. Anderson). FI. 
!March. 

2. SciT. MOLLTS, Dj^er inllf. Ind. FI. I. 288. * 

IIab. Ava, Taong-dong (Wall. Cat. 115S) ; Dyer gives Tavoy as 
a habitat, hut this is an error. I fear that it is hardly more than^ pubescent 
variety of the preceding. 

3. Sen. MONTICOLA, Kiirz MS. 

IIab, Martaban, on the highest crests af the Nattoting mountains, in 
the stunted hill forests, at 0000 to 7200 ft. elevation. Fr. March. 

•May possibly bo a hill-form of Sch. Noronlne., but looks very different 
even structurally. The leaves inueh resemble those of Pt/gcuni lucidmn. 

4. Sen. NoRONHiE, Kwdt. in Bl. Bydr. 129 ; Korth. Vcrl). 141. t. 
29. f. 21 — 27 ; Miq. FI. Ind. Bat. 1/2. 492. {Gordonia infegrifoVia^ Koxh. 
FI. Ind. II. 572 ; Gordonia Jlorihunday Wall. Cat. 1457, B only.) 

Uab. Frequent in the drier hill-forests of, the Martaban hills at 1500 
to 4000 ft, elevation, entering also the hill Eng-forests ; Tenasserim (Helf. 
7e3). FI. Febr. March ; Fr. March, Apr. 
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ScJiinm, Oi itF. No. 7G8 has the peduncles of the above, hut the loaves 
very niuch roseniblo tlmse of Sci^, ohlatay I think that they arc abnormal 
and produced after an unusual fall of leaves.' ♦' 

5. Scu. OBLATA, Kurz in Journ. As. Soc. Beng. 1870. 05. {Sch 
crenata, Kortli. Voili. Nat. Gcscli. 11.3. t. 29 ; Hf. Ind. F). I. "289 ; 
Goi'donia ohhita^ Koxb. FI. Ind. II. 572). 

IIab. IV^u, Jiani^oon ; Teuasserim (Hclf. 708). 

G. Self, Hancana, Miq. Ann. Mus. Liigd. Bat. IV. 413. 

Ha 13. Tena'^serim (llelf. 7G1) ; common in the Eng forests of the low(‘r 
hills of Tenasserim a^id Martaban, also in the pine forests up to 3000 ft. 
elevation. (Dr. J3randis.) 

The differences between the species of arc very slight, but the 

logical consiMpience of the reduction of any of the above forms would be such 
a combination as Uch, Koronh<jG and NcA. TVallicJiiL 

Camellia, L. 

Conspectus of species. 

Biilg, l. Then, h. Stamens of inner series cipial in mnnlKT to tlio petals. 

All parts (|uito glabrous; Howers largo; leaves coriaceous, ... ,,.C. Jtqjonica. 

^uhg, 2. (Jamrllhty L. SUnueiis of inner series twice the uuinber of the petals. 

Young parts and inidrfij of the lueuibraiious leaves pilose ; flowers nodding on a line-long 
scaly peduiiele; (ilaments vilhms, ... ... ... (J, raiulald. 

All parts glabrous ; leaves coriaceous ; peduncles not scaly ; fllaments glabrous, ... C'. Tftm. 
Glabrous; leaves coriaceous; flowers almost sessile, erect; fllaments glabrous, C.dt'upip'm. 

*1. C. Tiiea, Lk. in Stend. Nomenel. Dot. {Thea Chinensis, L. sp. 
pi. ed. 1. 515; Sims. Bot. Mag. t. G08 ; Seem, in Ijinn. Trans. XII. 3 ID. 
t. 61 ; Thca Bohcd and T. viridis, L. sp. pi. cd. 2. 735; T/uuc Cochinvhin- 
ensis, Lour. Fl. (3ocb. 1. 338 ; C. theifem, Oriff. Not. Dicot. IV. 55S. t. GOl. 
f. 1 and 3 ; Trans. Agr. Jlort. Soc. Bengal V. t. C. ; Ilf. Iiid. Fl. 1. 21)2). 
Hab.# Cultivated in Chittagong and Arracan. 

2. C. CAUn.VTA, Wall. Fl. As. Bar. HI. 33G ; Chid. Not. Dicot. 55<). 
t. GOI. f. 2 ; Trans. Agri. llort. Soc. Ind. V. 1838 t. A. ; Jlf. Ind. Fl. I. 2J)3. 

JIab. Not uidrcquent in the drier hill-forests of the Martaban liills 
along oboungs, as for iii'stancc near the Cbincliona plantation on Shan toung 
gyee toung at about 3500 ft. elevation*. FI. March ? 

I iear that I am wrong in my identification and, unfortunately, the only 
two withered llower.s met with by me liave been lo.st by the glue-men. It 
lias much larger and shorter acuminate leaves, and the habit of C, assiuiilis 
as figured by Seemann. It is a small tree with white wood. N. B. C. 
Japunica, L., is often met wiith in gardens of Europeans. 

3. C. ujii'iMFKKA, I.our. Fl. Coeb. I. 4]]; Seem, in Linn. Trans. 

XXII. 344 ; Hf. Ind. Fl. I. 203. {G. Jussi, Wall, in Asiat. lies. XllL 
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429 and Journ. As. Soc. Bcns^. IV. 48. t. 2. and FI. As. rar. Ill, 3G. t. 250 ; 
C, sim 2 )Ucifolia, Griff. Not. Dicot. IV. 500. t. 004. f. 2). 

Hab. Tenasserim (and Andaman islands ? ?) (Helf. teste Dyer). 

• BIFTFllOCABBEJE. 

• Conspecius of genera. 

Stthord. L ANCIST^OCLADTL'E. Ovary 2-cclle(i, with a single erect oviih* ; fruit 
uilnate to the enlarged calyx. Rcandent shrubs. 

1. AncUSTROCLM)FS. All the 5 calyx lobes inojjc or less enlarged. 

Subord. II. DIPTEIiOOAIiPEjE. Ovary 3- rarely 1 -celled, with 2 pendulous ovules 
in each coll. Trees, rarely erect shrubs. 

♦ Ovary inferir)!* or nearly so. or with a broad base adnate h) the calyx-iuVe : 
nuts*thercfbre for J to ;] of their length adnate to the enlarged calyx tube. 

2. Anisoptejia. Connective teriuinating in a bristle or acute gland; 2 of the 5 
calyx-lobes enlarging into long wings. 

Ovary free, superior; nuts free, either enclosed in the enlarged calyx-tube 
or cxjiosed and the Valyx tube hardly enlarged. 

0 Calyx-tulHJ in fruit very enlarged, completely enclosing the nut. 

^ 3. DirTEKOCAiirrs. Two of the calyx lol>es enlarging into lojig witigs. 

0 0 Calyx-tuho in fruit not or almost not eidarged, the nuts either quite 
exjmsed or closely surrounded by the enlarged caly.x-wings. 
f Csilyx-lobes valvate in hud, 

4. PARAsnoREA. IStamcns 12 — 15, the connective inneroinilato ; calyx-lobes all 
almost equally enlarging and wing-like, stcllately spreading, the nut*quite exposed, 
f t Calyx-lobes imbricate and usually also twisted in the bud. 

X The 3 outer calyx-lobes in fruit longer than tin* 2 inner ones. 

(). SkoreA. Corolla-lobes spreading; stamens 35— 50 or more ; anther-cells blunt, 
the ('oniiective terminating in a bristle or penicellate sharp point. 

6. PEN'i’ACifK. Corolla-lobes infracted at middle and forming a hemis])hencal 

closed cup leaving only an opening for the protruding anthers and style ; stamens 15 } 
authors l-celled, the cells bristly, diverging from the subulaic-poiutt'd connective (anthers 
therefore 5-sctose). ' , 

X X The outer calyx-lobes in fruit much longer than the 3 inner 
very small ones. * * 

7. IIOPEA. Stamens 15; anther-cells entire at top, adnate to the &oi*o or less 
prolougod conueetive. 

X X X All the 5 ealyx-lohcs in fruit equally enlarged hut not 
, longer than the fruit itself. * 

8. Vatica. Stamens 15. Capsules by abortion 1- rarely 2-scedcd. 

• Ancistrocladus, WaU. 

Conspectus of species. 

All the 5 lobes of tlic fruiting calyx equally enlarged, short and coriaceous, stellately 
spreading, leaves chartaecous, ... ... ... ...C. Orifitkii. 

Lobes of fruiting calyx unequal, ebartaceous, 1 — IJ in. long; leaves of a thicker 
t^'xturc, ... ... ... ... ... ,.,C. WalUchii. 

1. A. Grifpithit, {lancli. in Aim. d. sc. nut. ser. 3. Xlll. 318; DC. 
I’vod. XVI. 003 ; Hf. lud. FI. I. 300. 
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ITah. Common in the swamp-forests .and along muddy river banks of 
Pcgn and Martaban down to Tenasscrim, chielly in the alluvial plains. FI. 
Fr. Apr. May. * 

2. A. WALUCinr, Planch, in Ann. d. sc. Nat. 3 ser. XI 1 1. Slrf*; Hf. 
Ind. FI. I. 300. (A. exfenstis, Wall. Cat. 1052 ; DC. Prodr. XVI. Hf* 

Iiul. FI. I. 209; A. sielligerus^ Wall. ap. DC. Prod. 1. c. G03 ? •, A, sp. 
Grid. Nat. Dicot. 5G8.) 

Ha 13. Frequent in the tropical forests of the Pegu Yomah and Marta- 
ban down to Tenasscrim and the Andamans; also Chittagong. FI. Febr. 
March ; Fr. Apr. Ma^^ 

The wings are described as subequal but all those that I saw were very 
unequal, and it is possible that A. WalUchii of Dyer is the same as A. 
OriJ/ithii. At h'ast several specimens of A. stcUigeriis^ Wall. Cat. belong to 
the latter. Wallich’s specimens 1052-2 in HBC. frtxn Silhet, in very umipo 
fruit only, have the wings uneipial. The plaints are dimorphophyllous, 
liaving elongate leaves 1 to 1.] and 2 ft. long and others hardly G in. long on 
dilierent branches of the same stock llowcring at the same time. Ti??! 
panicles, too, vary from robust to slenderly-branched. 

Doubtful species* 

1. A. ATTENjjATirs, Dyor in Hf. Ind. FI. I. 3P0. 

Hab. Tenasscrim and Andaman islands (IJelf. 721.) 

The specimen in HBC. is in panicle less the llowors and fruits and haa 
tlie habit of A. Griffilhii; the fruits, how'cvcr, as described by Dyer, agree 
with those ascribed by me to A. extensus* 

Anisoptera, Iporth. 

Conspectus of species. 

Buhff. 1. f^^naptea. Stimicns only 15 — 18, the oonnoctivo terminal (*d in an acute 
^,dan(l ; >!tylc lilifoi'ui j nuts only to alj«nit ^ of tlieir length adnate to the cal\ x-tubc. 
Young shoots covered by a mealy or scurvy tomeutum, ... ,, A. odorafn. 

Si(bff.2. Anisoptpra. «tameus nuraeroiLs, the connective produced into a bristle, st^Jo 
lliick and ovoid ; nuts inferior or nearly so. 

Apparently quite glabrous, ... ... ... A. glabra. 

1. A. omniA^x {Su7iaptca odorata, Griff. Not. Dicot. 516. t. G85. A. 
f. 5; HopeagrandiJIora, Wall. nom. imd.j DC, Prod. XVI. 03-1 ; Synapfea 
grimdiflora, ICurz in Joum. As. Soc. lieiig. XXXIX. 05 ; Vutica grandijlora, 
D)er in Hf. Ind. FI. I. 301). 

Ha 13, 'lenasserim, from Moulmein southwards, not unfrequent. 

N. p. Valica fuginea Dyer in Hf. lud. PI. I, 301 from Mergui seem 
not to differ from tlie aboye as far as the description goes. Eopea fugino 
or, as it is mai'ked in IIBC, Shorea Penangiana,ffW ail. Cat. 003, is froii 
Penang and a true Anisoptera with quite inferior fruit. 
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2. A. OLABBA, Kurz in Journ. As. Soc. Bong. 1873. 61 ; Hf. Ind. FL 
I. 301. 

IIab. Frequent in the tropical forests the eastern slopes of the Pegu 
Yomtili and Martaban, B. of Tounghoo. Fr. Apr. May. 

\ A. OBLONGA, Dyer in Hf. Ind. FI. 1. 301. 

Hab. Tenasserim, Mergui (Qriif.). Unknown to me, said to differ from 
the preceding in the unequally prominent nerves of the calyx-wings. 

Dipterooarpus, Q-aeftii. f. 

Conspectus of species, 

# Calyx-tube in fruit more or less globular, ovoid to turbinate, without any ribs 

or longitudinal wings on its belly. 

O Calyx-tube in fruit towards the top produced into 5 compressed knobs 
each situated between 2 lobes. 

Leaves glabrous or puberulo«is beneath ; stipules puberulons, tuherculatus, 

O 0 Calyx-tube in /ruit perfectly terete. 

>C licaves glabrous and glossy. 

^lijailes velvety ; fruiting calyx smooth and more or less pruinous,... ...D. Ifpms. 

.Stipules glabrous ; fruiting calyx sprinkled with minute stellate hairs, ...D. Hasseltiu 
X X Leaves beneath or on both surfaces variously liairy. 

Leaves acuminate, beneath along with the petioles pubescent, ...D. turbinatus. 

All softer parts greyish pubescent, the leaves blunt, ... oblusifoliiis. 

Leaves acuminate, often large ; petioles, young bninchlcts and stipules strigose from short 
tawny brush-like fascicled hairs, ... ... * ,„D. pilosics. 

* • Calyx-tube iu fruit longitudinally marked by 6 ribs or as many wings. 

t Whigs of fruiting calyx-tube broad (about half as broad as the belly 
or broader). 

Calyx greyish-tomentose, when in fruit sparingly stellate-puberulous ; petioles long; 

leaves greyish pubescent, ... ... ... ... ..D.alatus. 

Calyx pruiuoiis, quite glabrous ; petioles only 2 — 2^ in. long, ... ...i). Onjffilhii. 

1 1 Wing.s of the fruiting calyx-tube narrow or reduced to ribs. 

O Leaves blunt. » 

All softer parts greyish-villous, ... ... ... ...D. incanus. 

0 0 Leaves acuminate. * 

llranchlcts tomentosc, the belly of the calyx narrowly 5-winged and sparingly hairy, 

.,.D. eosfatii9, 

1. D. TUBEHCULATUS, Iloxb. FI. Ind. 11. 614 and Ipon. ined. IX. t. 
82 ; DC. Prod. XVI. 611 ; Hf. Ind. FL I, 297. 

0AB. Forming the principal constituent of the Eng and hill Eng 
forests all over Avn, Prome, Pegu and Martaban down to Tenasserim j also 
Chittagong. FI. Apr. ; Fr. May. 

2. D. LiEVis, Ham. in Worn. Soc. Trans. VI. 299; DC. Prod. XVI. 
607. {B. turUnatus, Roxb. Corom. PL HI. 3. t. 213 and PL Ind. II. G12 ; 
B, grandifloruSy Griff. Not. Dicot. 515.) 

Hab. Frequent all over Burma from Arfacan, Pegu and Martaban 
down to Tenasserim. FL Apr. ; Fr; May. 

13 
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3. D. Hasselttt, BI. FI. Jav. Dipt. 22. t. 6; DC. Prod. XVI. 609. 
Hab. In tlu) tropical forests of the Andaman Islands and Tonasserim. 
Differs from the precedingr solely in the glabrous stipnles and not- 

priiinous calyx-belly. 

Maingay’s Malayan plant No. 199 belongs here. Dyer (in,, Trim. 
Jouni. Bot. 1871. p. 102) incorrectly refers the species to D. trinervis, 

4. D. TUTiniNATUs, Gajrtn. f. Fruct. III. 51. t. 588 ; DC Prod. XVI. 
607 quoad diagn. Ham; Dyer, in Trim Journ. Bot. 1874. t. 143. f. 13. 

Hab. Frequent in the 'tropical forests of the eastern slopes of the 
Pegu and Arracan Yomah and Martaban down to Tenasserim ; also 
Chittagong. FI. Apr. ; Fr. May. 

Fruits resemble those of D. JInsseltiiy leaves those of D. alahis. 
Oicrtner’s figure is very characteristic, representing a not full-grown fruit. 

5. 'D. OBTUSii-oLiua, Teysm. in Miq. Ann, Jdus. Lugd. Bat. I. 211; 

DC. Prod. XVI. 608 ; Ilf. Ind. FI. I 895. . 

Hab. Common in the hill Fng forests of Martaban and in the Kng 
forests of the Proirie District up to 1500 ft. elevation. FI. March, Api?^ 
Fr. Apr. ]May. 

6. D. riLosus, Roxb. FI. Ind. 11. 615; DC. Prod. XVI. Git; Ilf. 
Ind. FI. I. 290. 

Hab. In the damp hill and tropical forests of the Martaban hills, E. 
of Tounghoo down to Tenasserim, up to 3500 ft. elevation ; also Chittagong, 
]\lascal island (Roxb.). 

7. D. alatus, Roxb. FI. Ind. II. Oil; DC. Prod. XVI. 611. (D. 
iucanus, Dyer in Hf. Ind. FI. 1. 298, vix l^oxb.), 

Hab. Frequent in the tropical forests of Pegu and Martaban down to 
Tenasserim ; also in Arracan. FI. Apr. May ; Fr. May. 

8. D. Griffitiiit, Miq. in Ann. Mus. Lugd. Bat. I. 213; llf. Ind. 
FI. 1. 299. 

Hab. ^ In the tro])ical and moister upper mixed forests of the 
Andamans; Tenasserim, Mergui (Griff.). Fr. May. 

9. D. iNCANus, Roxb. FI Ind. II. 615 ; DC. Prod. XVI. 614. 

Hab. Chittagong. FI. Nov. Dec. ; Fr. Apr. 

A very douttful species which indeed comes very near to T) alatus 
according to the description, although it is irot likely that Roxburgh shoiihl 
have named the same species twice over. 

10. D. COSTATUS, Ga3rtn. Fruct. III. 50. t. lS7 ; Dc. Prod. XVI. 
610. (D. gonoiHerus.TxMQz. in Bull. Soc. Mose. 1863. I. 576 ? ; Dc. Prod. 
XVI. 612 ?). 

Hab, Frequent in the hill Eng forests of the Martaban bills and in 
Upper Tenasserim ; up to 3000 ft. elevation. Fr. Apr. 

Dyer correctly remarks that D, costatus in Gccrtn. Fruct. is a 
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representation of D. alatus ; but it i« a faithful delineation of what t 
formerly identified (and I still believe correctly) with D. gonopterm^ Turez. 

I have*not seen D, sealer^ Ham. which is described as clotlied with fascicled- 
brown ^Jiairs. 

JDoultfuV species. 

T. J). TESTiTUS, Wall. Cat. 954 ; Hf. Ind. FI, I. 295. 

Hab. Tenasserim, Tavoy (Gomez). * 

Not seen by me but seems allied'to, if not identical with, JD. turhinatus^ 
apparently diflering by the calyx-lobcs all short broadly deltoid (not 2' 
elongate). 

2. D. scabeej Ham; in Mem. Worn. Soc. VI. 300; Hf. Ind. FI. I. 

207. 

Hab. Hills of soutfieri\ 'Pippera (Ham). 

D. ANOUST-iFOLius, WA. Prod. I. 84. (Z)j Koxbt FL liid. 

11.013). 

Hab. Chittagong Hills. 

Parashorea. Kurz; 

1. P. steIjLAta, Kurz in Journ. As. Soc. Beng. 1870, G6. {Shorea 
stellata^ Dyer in Hf. liid. FI. I. 304). » 

Hab. Frequent in the tropical forests of Martaban ; rather rare along 
the eastern slopes of the Pegu- Yomah, up to 1500 ft. elevation. FI. 
March ; Fr. Apr. May. 

The generic distinctions of Parashorea do not consist in the develop- 
ment of the fruit-wings but in tJie mstivation of the calyx and the entirely 
exposed nut. 

Shorea, Hoxb*. 

Conspectus of species. 

* Inflorescence toinontosc or velvety-piil)esccnt.. 

^ X Leaves chartaceous, when, full-gmwn ^dtibrons or a-^. 

Shorte* calyx-lobes in fruit acuminate ; stamens c. 20 — 25, ... .. S. ohlusa. 

Sliorter calyx-lobes ii^ fruit blunt j. stamens about 50, ... » ...Si t'vbmia. . 

X X Leaves very coriaceous, apyressed silvery beneath, 

Iiicouqjletely known ; leaves apparently persistent, ... ... ..,SL Peiferi, 

Iiifloresccneo quite glabrous. 

Calyx quite glabrous, ... ... ... ... ...S.JIonbusda. 

1. S. OBTUSA, Wall. Cat. 96G ; Bl. Mus. Lugd. Bat, IL 32, t. 8 ; Hf. 
lud. FI. I. 300. 

Hab. Commoir in tho Eng and hill Eng forests all over Burma from 
Ava, Promo ami Martaban down to Tenasserim* up to 2000 ft. elevation, 
l^h March ; Fr. Apr, May.. 
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2. S. HOBTJSTA, Gaertn. Fr. III. 48 t, 186; lloxb. Coroni, PI. III. t. 
2J2 and FI. Ind. II. 015 ; Bedd. FI. Sylv. Madr. t. 4. ; Hf. Iiid. FI. I. 306. 

II AB. Said to grow in Ava. 

3. S. Helfeei .(Vatica lEelferi, Dyer in Hf. Ind. FI. I. 302) 

Hab. Tenasserim, Mergui ( Griff. 7I6yj). 

lieferred here on account of habit. 

There is another in leaf only, very much resembling Burio Ox- 

ley anus from Tenasserim, Mpulmein (Pale. 438), which differs from Sh, 
leprosula in having the upper side of the leaves not scabrous and generally 
in the different clothing and nervation. 

4. Sn. flobibunda, Km:z inJourn. As. Soo. Beng. 1873. 60; Ilf. 

Ind. FI. I. 304. 

Hab. Tenasserim, Tavoy. FI. Decb. 


Pentacme, DO. . 

1. P. SiAMENSiS, Kurz in Journ. As. Soe. Bong. 1870, 66. (Shorea 
Siamensis, Miq. Ann. Mus. Lugd. Bat. I. 21 Ij ; Hf. Ind. LI. I. 381). ^ 

Hab. Very frequent in the Eng and dry forests more especially in 
Ava and the Promo ditrict, less frequent from Pegu and Martaban down 
to Tenasserim. FI. March ; Fr. Apr. May. 

The Siamese specimens have the young leaves beneath white-tomeutosc, 

but differ in no other respect. 


Hopea, Roxb. 

Conspectus of species. 


* Connective terminated by a short point. 

Calvx ffrevish toinoutose > leaves blimtisli aciiniiuate, ... - .H* odomta. 

,, ^ scaphula. 

Leaves oblong, blunt, ... 

* * Connective terminated by a bristle longer than the aiitlier-cells. 

Calyx greyUhtomontow!} flowers Boiucwhat linger, ... ...ir. gralissiim. 

Calyx almosti glabrous; flowers very small, ... ... ...U. anjjtlhu. 

j « jj_ ODOBAXA, lloxb. Corona. PI. Ill, t, 210 and FI. Ind. II. COO. 
Hf. Ind. FI. I. 308. {S. vasta. Wall. ap. DC. Prod. XVI. 633). 

Ham. Coijimoii in the tropical forests all over Burma from Chittagong 
and Martaban down to Tenasserim. PI. March, Apr. ; Fr. May, June. 

HB. Hopea eplanchilosa, Boxb. is a Cyelottemon and dilfei-s from the 
above bv the white bark as indicated by Eoxburgh himself. 

2 11. scAPUMLA, lloxb. FI. Ind. II. 611; HC. Prod. XVI. 635. 


(Vatica icaphula, Dyer in Hf. Ind. FI. I. 301). 

Ham. Chittagong, on Mascal Island (lloxb.). FI. Jan. 

3. ii. GKATISSIMA, Wall. Cat. 060; Kurz in Journ. As. Soc. Bong. 
1873. 61. {H. oblongijblia, Dyer in Hf. Ind. FI. I. 309? ; Shorea 

gratmima, Dyer 1. c. 307). 
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Hau. Tenasscrim (Griff. 714/1). 

4. H. Gbiffithii, Kurz in Joum. As. Soc. Bong., 1873, GO ; Hf. Ind. 
FI. I. 310. 

ftAB. Tenasserim, Mergui (Griff.). 717/1). 

* Vatica, L. 

1. V. LANCEJEFOLTA, Bl. Mus. Lugd. Bat. II. 31 ; J)C, Prod. XVI. 
618; Hf. Ind. FI. I. 302. {Vateria lanceafolia, Koxb. FI. Ind. If. GOl). 
Hab. CJiittagong (Boxb.) ; Burma (Griff.). FI. May ; Fr. Jul. Aug. 

Doubtful species, 

1. V. TRIOTNA, Griff. Not. Dicot. 514. 

Hab. Tenasserim, Mergui, on the summit of tlie liilloek Pator, at 
Coo — 800 ft. elevation (Griff.). 

Griffith’s description is very complete and good one, but still I cannot 
guess the plant. The ovary-like style would indicate Aulsoptem^ but tlio 
c«ary itself is stated to be superior and free. 

MALVJGEJS, 

Conspectus of genera. 

A. Carpels whorled in a single row, not united into a capsule. , 

Trih I.MALVBjE. Btaiiiiiial coluinu bearing tlic filaments at the summit. Stylo- 
braiielu's ns many as cells to tho ovary. Mature carpels separating more or less 
from tho axis. 

^ Ovules solitary, ascending. 

X Stigmas linear. 

1. Althasa. Bractcolcs 6 — 9, united at base; fruit-axis not longer than tho 
carpels. 

2. Malva. Bracteoles 3, distinct. Carpels not beaked. ^ 

X X Stigmas capitate or clavatc. 

3. Malvastrum. Bracteoles 1 to 3, distinct, or none. Carpels usiudty beaked. 

* * Ovules suspended, solitary. a 

4. Anoda. Bracteoles none. Carpels broadly stellate, not beaked. 

B.ik SiDA. Carpels converging with their points or beaked. Bracteoles none, or 
very rarely 1 or 2 am][ bristle-like. , 

* * * Ovules 2 or more, ascending or pendulous or both. 

AnniLON. Bractcolcs none. Carpels 5 — 20, without spurious partitions. 

Tnh. II. UEEJSIsJAu Staminal column truncate or 6-tfx)thed at sipex bearing the 
anthers or filaments on the outside. Style-branches twice us many as ovary-cells. 
Carpels 1-seeded. 

7. Urena. Bractcolds 5, connate at base. Cari)el8 opposite the petals, muricate 
or glochidiatc. 

8. Pavonia. Bracteoles 5 or more, usually free, herbaceous or bristle-like. Carpels 
oi)ix>sitc tho sepals, vaiiously unned or smooth. 

B. IVuU a capsule, dehiscent or rarely indehiscent. 



102 S. 'Kwvz-^ Coni rihut ions towards aKmowhdge [No. 2, 

Tnh. III. HIBJSCBJE. Staminal column truncate or 5-toothcil at sinniuit, bearing 
the anthers or filaments outside or also on the summit itself. Style-bmuclica or stig- 
mas as many as ovary-cells. , 

0 Style branched at the summit, the branches spreading or radplating. 
Seeds usually renitbrm. 

9. Kydia. Bmcteolcs 4 — 6, enlarging in fruit. Capsule 2- or 3-valved. * 

10. Decasoiiistia. Bmcteoles 10. Ovary, 10-celled, with a solitary ovule in each 

cell. 

11. Hibiscus. Bracteoles 5 or more, free or connate, rarely tooth-like or wanting. 
Ovary 5-celled, with 2 or more ovules in each cell. 

0 0 Stigmas clavate, undivided or very shortly and erect-branched. Seeds 
obovoid or angled. 

12. Tiiespesia. ilracteoles 3 to 5, usually small. 

13 Gosstpium. Buactoolcs 3, leafy, large, cordate. 

Tnh. IF. BOMB ACE JE. Staminal colmmi divided at aumimt, or rarely to the base, 
into numerous filaments or 5 to 8 staminal bundles, .very rarely entire nearly to 
tlio summit. Anthers free or variously cohering. iStigmas free or connate, 

* Leaves digitate. Bracteoles distinct or none. 

14 Bombax. Calyx truncate or irregularly 3- to 5-lobed. Capsule 5-valv(jj], 
copiously woolly within. Ultimate filaments with a single anther. 

16. Eiuodunuiion. Calyx and capsule as in preceding. Filaments witli 2 or 3 
anthers. 

* * Leaves simple, penuinerved, beneath more or less lepidote. Fruits 

muricate. 

16. Durio. (falyx bell-shaped. Petals 5. Brandies of the staminal bundles 
bearing several linear anthers with sinuous anthcr-celLs. 

Althcea, L. 

1. A. EOSEA, Cav. Diss. t. 21). f. 3 ; Roxb. FI. liul. III. 1«0 ; DC. 
Prod. I. 437 ; Bot, Mag. t. 3189. (A. Coromandel iana, Cav. 1. e. 293 ; 
WA. Prod. I. 45 ; A. lloxuosa, Sims Bot. Mag. t. 892 ; A. Sinensis, Cav. 1. 
e. t. 29. f. 3. ; DC. 1. c.). 

Hab. In gardens both of natives and of Europeans, more es- 
pecially in the drier districts, as Prome, also Ava, Khakycn bills, Ponsco 
(J. Anderson). FI. March. 

Malva, L. , 

1. M. ve-rticillata, L. sp. pi. 970; Hf. Ind. .FL I. 320; Engl. 
Bot. t. 2953 ; Hook. Journ. 1847. t. 7. {M. Neilghcrrensis^ Wight Ic. 
t. 950). 

Hab. Ava, Khakyen hills, Ponsee (J. Anderson). Fr. May. 
Malvastrum, A. Gray. 

*1. M. TRTCUSPiBATUM, A. Gray Bot. Amcr. Exp. I. 118 ; Hf. Inch 
FI. I. 321. (i/. rudtruh, Miq. FI. Ind. Bat. 1/2 138). 

Hab. In rubbishy places near Chittagong ; also one specimen seen in 
Rangoon. FI. R. S. 
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Sida, L. 

Oonepecfus of species. 


* Leaves from laneoolato to oblong or obovato-oblong, on short 2 to 4 lin. long 
• petioles. ® 

Carpels tisually 6, leaves more or less green on both sides ; peduncles short, not or at tlio 

voiybasc joiutod. .. ... S.carpmifolm. 

Carpels usually 10. seldom fewer, loaves minutely greyish tomentose beneath : nednnelos 


usually elongate, jointed at about their middle,...* 


...8. rhomhifolia. 


* • Leaves cordate or nearly so, on 6 (e 15 lin. long, usually slender petioles. 

O Carpels terminating in 2 long awns. 

Erect, glabrous or nearly so, ... ... ...S. cori/Hfolia 

Erect, densely tomentose, ... ... ... ... ...S. co'rdhl‘«- 

O O Carpels blunt or shortly 2-lobed, 

Erect; bairs glandubiror vjscid; flowers solitary or sevemi, on short and rather tbick 
glandular peduncles, . . ... ... . ...S.ghtUom. 

Spreading or almost erect, weak; hairs spreading, not glandular; flowers solitary, on 
long filiform jointed simply hairy peduncles, ... ... ...S. huiuilis, 

1. S. CABMNIFOLTA, L. sp. pi. 963 j Hf. Ind. PI. I. 32,3. (S. acula, 

Burm. FI. Ind. 147 ; Iloxb. FI. Ind. III. 171 ; Wight lo. t. 95 ; S. 
laiiccolafa, Tloxb. 1. c. 175). 

Hab. Very frequent, especially in rubbishy places, in cultivated gr.assy 
lands, shrubberies, etc., all over Burinah ; AndamaD.s, ititroduced only FI 
K. andC. S, 

2. S. BHOMBIFOLIA, L. sp. pi. 961 ; Koxb. FI. Ind. III. 176 • Ilf 

Ind. FI. I. 323. ’ 

Var. a. Linnbana, Giiseb. FI. West. Ind. 74. 


Var. Oanahiensis, Griseb. 1. c. 74. (S. rhoniboidea, Iloxb. PI. Ind. 

III. 176 ; 8. rhomhifuHa va>\ 3 rhomboidea, Mast, in Hf. FI. Ind. 1. 324 pp.) 
Var. y. jtETUSA, Griseb. I. e. ; Mast. 1. c. (S. retma £. sp. pi. 961 • 

Boxb. FI. Ind. III. 175). 

Var. 8, ACUTA ; erect, branched ; leaves oblong-lanccolate, acuiViinate, 
toothed; carpels 6 — 7, stellate pubescent, with 4 long awns. 

Var. t. AMIFOLIA {S. alaijolia, Koxb. PI. Ind. HI. 174 ; WA. Trod. 
I. 68, an etiam L ? ; S. Chinenais, Koxb. 1. c. ; S. microphylhi, Koxb. 1. c. 
170? ; 8. philippica, DC. Prod. 1. 462). 

4Iab. Very frequent in leaf-shedding forests and in cultivated lands all 
over Burma ; var. S. Tenasserim. FI. Fr. C. and K. S. 

3. S. COKTMFOIIA, Wall. Cat. 1865 ; Hf. Ind. FI. I. 324. 

Hab. Ava, Segaiu (Wall.). 

4. S. coBDiFOLU, L. sp. pi. 961 ; Koxb. FI. Ind. III. 177 ; Hf. 
Ind. PI. I. 324 ; (5. decagym, Sebum, and Thonr Dansk. Vidensk. Selsk. 
Aflt.lV.12; Walp.Rep. I. 315). 



101 S. K\xx7.--Contnhutiom towards a Knowledge [No. 2, 

Hab. Not imfrequcnt on sandy soil chiefly, as well in the leaf-shedding 
forests as in shrubberies of the lower lands of Pegu and Arracan. FI. Fr. 
Oct. Dccb, 

5. S. OLUTINOSA, Roxb. FI. III. 172. {8, Mysurenm^ WA. Prod. 1. 
69; Hf. Ind. FI. 1. 322). 

Hab. Frequent in the mixed and open forests all over Pegu and 
Martaban ; also Tenasscrim and Ava, Khakyen hills. FI. Fr. Febr., May. 

6. S. IIUMILTS, Willd. sp. pi. III. 744 ; Roxb. FI. Ind. FI. 1. 322. 

II AB. Frequent all over Pegu, more especially in the Prome District, 
in leaf-shedding forests and rubbishy places ; also Ava. FI. Fr. Oct. March. 

Albutilon> Geertn. 

Conspectus of species. 

* Carpels more tlian 10, usually about 20. 

Tomontuni dose ami dense, without spreading hairs j capsule truncate, the carpel -points 
very short, ... ... ... ••• A. Indiruin. 

Toinentuni dense, intermixed with long spreading hairs ; capsule at the top eontraefPd 
and angular, the carpels not pointed, ... ...A. gmveolens. 

* * Carpels fewer than 10, usually 5 or 7. 

Tomeutum consisting of short glandular hairs, intermixed with long simple and .spreading 
ouos,... ... ... *. ... ....4. Jiolgandrum. 

1. A. Indicum, G. Don. Gen. Syst. I. 504 ; Wight le. t. 12 ; Hf. 
Ind. FI. 325. non Miq. FI. Ind. Bat. {Sida LnUca L. sp. jd 9G4 ; Roxb. FI. 
Ind. III. 179 ; Sida popuVifolia^ Roxb. FI. Tnd. III. 179 ; 8ida Asiatica, 
L. sp. pi. 964 ; Roxb. FI. Ind. III. 179 ; Hf. Iiul. FI. I. 326). 

Hab. Frequent along road sides, around villages, along the banks of 
rivers, etc., all over Prome and Pegu ; also Ava. Fr. Dccb. Jan. 

2. A. GR^VEOLENS, WA. Pi’od. I. 66 ; Hook. Conqj. Hot. Mag. I. t. 
2 ; Hf. Ind, FI. 1. 327. {Sida graveolens, Roxb. FI. Ind. 11. 179 ; Bot. 
Mag. t. 4134). 

riAB. In uncultivated places, amongst shrubbery etc., especially around 
villages in Pegu. FI. OS, ; Fr. H . S. 

3. A. roiiYANDBUM, Schlccht. in Link Kn. Hort. Berol. II. 264 ; Hf. 
Ind. FI. I. 325. {ISida polgandruy Roxb. FI. Ind. HI. i73; 8ida Fersica^ 
Bui’m. FI. Ind. t. 47. f. 1 ; Cav. Diss. 1. 1. 4.X 1). 

Hab. Pegu (Brandis). 

The Burmese plant differs chiefly in the more glandular pubescence and 
in having the carpels constantly by 7, not by 6. 

BouUful species. 

1. SiDJE, sp. Griff. Not. Dicot. 523. 

Hab. Tenasscrim, Moulmcin, in jungles and along roads. 
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Urena, L. 

Conspectus of species. 

* Capsules longer than the s(‘paK glochiiKato ami bristly toinonlose, 

... 17. hhata, 

* * Carpels included in the calyx, smooth or net-veined. 

0 Petals to nearly 2 in. long, forming a large funnel-shaped corolla. 

Leaves almost rotnndato, very scabrous on both surfaces ; llowers forming den.se leafy 
terminal heads, ... ... ... ... ...tJ. ricfkla. 

Leaves underneath softly tomentose, scabrous above, the lower ones usually lobed ; 
flowers in loose spreading terminal racemes, ... ... ...U. spechsa, 

0 O Petals about I lin. long, forming a rotate corolla ; involucre longer 
than the calyx. 

Flowers sessile or nearly so in the axils of tho leaves, or along axillary .short leaiy 
branchlets, ... ... ... ... ... ..JJ. repamia. 

1. U. LOBATA, L. sp.pl. 074 ; Iloxh. FI. Tnd. III. 182 ; Bot. Mag. t. 

8043; Griff. Not. Dicot. 52^ ; Hf. Iml. FI. I. 829. {U, reticulata, Cav. 
])iss. VI. 335 t. ]83. f. 1.; V. viminea, Cav. 1. c. t. J84. f. 1 ; U. micro- 
cnd'pa,\)C. Prod. I. 441; U. rihesidy Hm. in Hccs. Cycl. 87. No. 5 ; DO. 
1. c. ; IT. Stcarizii, DO. 1. c. ; IT. scahriuscula, DO. 1. (‘.). 

Var. p. siNUATA (Z7. sinuatay L. sp. pi. 974; Ivoxb. FI. Iml. III. l82 ; 
Ilf. 1ml. FI. I, 320). 

Var. y. lanosa, leaves larger, usually with shorter lobes and less 
scabrous, sometimes almost softly tomentose ; involucre and calyx ratber 
flaccid, densely tomentose. 

JJab. All three forms common, especially in uncultivated places, in 
shrubbei'ies, toungyas, etc., but also in leaf-shedding forests all over Burma 
from Chittagong and Avadownto Teiiassoriui up to 3000 ft. elevation ; V'^ar, 
a. rarer than /3. mid y. FI. Fr. go . 

2. IT. BiOTiiA, Wall. Cat. 1929; Ilf. Ind. FI. I. 330. ^ 

Hab. Not uncommon in the open, especially tho low, forests of Pegn 
and IMartaban ; also 'JVmasscrim, chiefly on stiff clay and laterito,. FI. Get. 
to Jan. 

3. U. SPECIOSA, Wall. PI. As. rar. I. t. 26. 

>An. Not unfrecpient in the low and mixed forests all over Pegu ; 
alsoAva. FI. Fr.*C. S. 

Pavonia, Cav. 

Conspectus of species. 

Hect. 1. Lehretonia. Bracteolcs 6-6. Carpels mdehi.sccut. 

Flcuvers yellow ; carpels muricato, ... ... ••• ,.,r. f/IerJ/uiUf/otta. 

^crt. 2. JEupavonia, llracteoles 10 or more. Carpels dehiscent. 

Flowers pink ; carpels unarmed, the margins slightly but sharply produced, 1\ zeylonhHi, 
1. P. GLECIIOMIFOLIA, A. Kick. FI. Ahyss* I. 51'.; Ilf. 1ml. FI, I. 
330. {Lehretonia procunibensy Wall, Cat. 1883; Wight Ic. t. 1). 

14 
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II A IK Ava. Scf^aiii. (Wall.). 

2. P. Z15YLANICA, Willd. sp. pi. III. 838 ; Roxb. FI. Ind. III. 211 ; 
Uf. Iiid. FI. I. 331. 

Hab. Banks of tlie Irrawaddi in Ava, aj)parently not unfrequent. — 
FI. Fr. Sept.— Jan. 

All tbe Burmese S})e(*imen8 seen by me (includinj^ P. rosea^ Wall, Cat. 
18S7, with hairy eaiqxds) belono; to the above species, none to P. odomta^ 
Willd., for which Masters gives Birma as a habitat. 

Kydia, Roxb. 

1. K. OALYCTNA, Boxl). Coioin. PL III. t. 215 and FI. Ind. ITT. 
188 j Wight Ic. t. 87‘)-8SO: Bcdd. FI. Sylv. t. 3. ; Hf. Ind. FI. 1. 348. 
(K, fraterna^ Roxb. Corom. PL 111. t. 216 and FL liid. III. 189). 

Hab. Not unconimoii in the mixed, and open forests of Pegu and 
Proiue ; also Ava. FL Jan. ; Fr. H. S. ' 

I’hore really may be two difierent s})ecics in India, the one with smaller 
smooth seeds, the other with larger furrowed seeds. The iudument of the 
Burmese plants is much more iloccose, the involucre-lealiets broader j seeefs, 
unripe, appear smooth and smaller. 

Docaschistia, WA. 

^ Cons})ectits of species. 

Leaves benoatli shortly bnt densely whitish tomentose; involucre much shorter tliiui 
the calyx, puberulousj petjils about I in. long, . . .. J). ixn-rijlora. 

All parts thickly tomentose ; involucre nearly as long as the calyx, dcnsrly tonu'iitose ; 
petals nearly 2 in. long, ... ... ... ,..D. crassitiscufu, 

H. PARVirLOKA, Kurz in Journ. As. Soc. Bong. 1870. 06. 

Hab. Found in the adjoining Siamese province of Kauburi, most pro- 
bably occurring also in Teiiasserim. FI. Fr. Apr. May. 

I. 1). ciiASSTUSCFLA, Kurz in Jourii. As. Soc. Beng. 1873. 227. 

Hab, , Prome District (Ool. Eyre). 

Masters describes but does not name another largo-llowered (llowcrs 
pink, 4 in. in diameter) species from Rangoon. 

Hibiscus, L. 

Conspectus of species, 

A. LeajUts of involucre free^ sometimes admle to 'the calyx but not connate with one 
another^ or altogether wanting. 

^nhg. 1. Solandra. Involucre wauling. Ilcrhs with small llowcrs. 

Flowers nhite, on long slender pedicels, usually tbnuiug terminal racemes, ...ZT. Bolandra. 
Siibg. 2. Hibiscus. Calyx regular, not spathaceous, 5-cleft, more or less persistent, 
surrounded by a more or less persistent involucre, the leaflets of which are cither (piito 
free or sometimes adnate t^ the calyx. 

* Capsule rounded, ohtusc or truncate. 

0 Capsules truncate, winged. 



107 


of the Bimnese Flora, 

VelvotV'pubescent i calyx and involucre tomontoso ; flowers large, yellow with a dark- 
purple eye, .. ... ... ... ... ,.,1£. 

0 O Capsulc.s rounded or obtuse, noi winged. 

Capsules glabrous ; flowers white, hardly an in. in diameter, the petals reflexed ; scabrous 
lierb, ... ... .. .. ... ...H. micranthaa, 

Capsiihl hirsute; all parts, also e.alyx and involucre densely s<‘nrvy toraeutoso ; involucre- 
leaflets 10; flowers large, white then roae-coloured ; a large shrub, ...H. mutahilis. 

As preceding, but all parts softly tmiciitose ; iuv'oliicre and calyx densely pubescent ; involu- 
cre-leaflets in Ilurin. spec. 7, linear (in Malayan .5, ovate-lanceolate), ...//. veniistus, 
* * Capsules acuminate or acute, not winged. 

% Calyeine lobes 1-3-nerved, without thickened margins, 
t Leaves den.sely and softly tomentose. 

All parts, also calyx and involucre densely tomenbjsc ; pedicels shorter than the ])odun- 
cles ; seeds pubescent, ... ... ... .,,H. pandtu'fefonnijf, 

t t Leave.s glabrous or roughi.sb pnlauailous. 

^ Annual herbs. Flowers yellow with dark-purple eye. 

Seeds iuhereled; leaves glahrous ;* stcan and petiolc.s priekly, ... .. //. procerus. 

Seeds smooth ; all parts and more especially the calyx and involucre very tuhcrclcd- 
hispid, ... .. ... ... * ... .. H. dii}crs!foliti<t. 

Seeds smooth ; young parts densely and shortly hispid j involucre-leaflets puhcruloiis or 
almost glahroiLS, ... .. ... ... ...II. limarifolitt't. 

A A Shrubs. Flower.s from purple to rose-coloured and white. 
Leaves glabrous, longer than the petioles. 

I’cdicel.s shorter than the petioles, ... ... . H.Sj/riacus, 

Fcdict'ls elongate, longer ilian the petioles, ... ...JI. Ito-s'a Siueiish, 

X Y- Calyeine lobes with a prominent midrib and (especially when in 
fruit) with thiekemed u-sually indurated bor<lci*s. 

O liivoluore-leallets bearing on the back an oblong or linear ap- 
pendage. 

A Appendage of involucre-leaflets leafy, oblong; flowers 
pale sulphur with crim.soii eye. 

Flowers about 2 in. in diameter, shortly peduncled; stipules lanceolate j stems stifl-hairy 
and usually priekly, ... ... ... ... * ...H. furcafus. 

Flowers about an in. in diameter, on long slender peduncles ; sti])ules large, lealy, semi- 
lunar ; stems prickly, ... . ... .. H . ^iirndtcnsiw 

A A Appendage of iiivoluere-leaflots linear, rarely wanting. 

FlowttSj^vhitc or palo-sulpliur with u purple «'ye, or purple, the eulyx-lohes n ithont a gland 
on^jc midrib, ... ... ••• ••• , i'fiduUus. 

*0 () luvoluere-leaflets entire, without any appendage. 

Calyx dry, horny in fruit, the lobes prickly eiliate, witli a largo gland on the miilrib; 
secJtls glabrous, ... ... ... . . • ., H. vamiahin us. 

Calyx fleshy, red, the lobes without prickles, usually a little hairy but soon glahresccnt ; 
seeds shortly hispid, ... ... ... • ■ • ...U . iSaMnriJpr , 

Suh^. 3. Ahelmoschus. Calyx spathacoous, 5- rarely 3-toothed, deeidnous, surrounded by 
a 5. U) 20-leaved free often very deciduous involucre. Seeds glabrous. 

Ys Involuero-leattots short and small, deciduous already before opening of 
the flowers. » 

Flowers rather small, uniform white, ... ... • .H.Jicuhieus. 

Y Y luvoluere-leaflets nan*ow liuear, often ’numerous and lojig; flowers 
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Ijirffc, ytillow with purplo eye, 

O Capsules short, 5-angIed 

f Involucre-luciilots about 10-12. 

All parts minutely scabrous ; peduncles about twice as long as the capsule, slender ; 

flowers about 11 in. in duunoter, .. ... ..If. 

All parts spreadingly setose ; peduncles as long or shorter than the capsiile, strong ; flow- 
ers 2 to 3 in. in diameter, .. ... ... ,..II, Abehmschus 

t t Involucre-leaflets 15 to 20. 

Stems hirsute i loaves lobed, tomeiitose and sprinkled with stiff hairs; involucre-leaflets 
rather persisteiii, .. ... ... ... ,, 11. canceltaim, 

O O Capsule elongate-conical, 7-angular. 

Involucre-leaflets 10 j all parts slightly hairy, ... ... ...H . esculentas. 

X X Involucre-leaflets broad and leafy, usually largo, 4 to 6; floweni 
yellow with purple eye. Stems setose. 

O Involuere-leaflel.s 4. 

Leaves almo.st glabrou-s ; involucre-leaflets glabrous, along the bordci’S shortly toinfuitose, 

• . H. Manihot. 

Leaves beneath sprinkled with 3-forkcd short hairs j involuere-leaflets appressed pubes- 
cent and setose- ei Hate, ... ... ... ... 

O O Involucre-leaflets 6. 

Leaves hirsute j involucre-leaflets sprinkled uith long still* hairs, ...TL pton/nn'. 

B. Leajiats of the InvuJucre untied up to the middle or at lea.^t at the base, soniclinies fortn^ 
iuy a ettp-shaped iuvul/tere, 

Subg. 4. Paritium. T?ees, shrubs or woody elimhers. 

* Trees or erect shrubs. Seeds glabrous. Flowers large, yellow with pur- 

ple eye. 

Leaves deejAy 3-lohed, ... ... ... ...ll . hastalus. 

Leaves not divided, entire or eremiluto, ., ... ... JI. tiliactiis, 

* * iSeeds woolly or pubescent. 

t Woody elimher.s. 

All parts velvety toinento.se, leaves glabrcscent above j involucre-leaflets 4-7, velv('ty, 

.. U . scandeiis. 

* t t Trees. 

All parts tawny setose i leaves entire, tawny tomentose ; involucre-leaflets 10, hirsute, 

^ .. //. macro phg lies. 

1. II. SoLAT^DiiA., UHor. Stirp. I. 103. t. 19 ; lloxb. FI. Ind. III. 
197 ; llf. liid. FI. I, 336. 

Haij. AvU, Taoiig dong and Segain (Wall.) ♦ 

2. II. TiTTiOLiiTS, L. Mant. 569; lloxb. FI. lud. III. 200; Hf. Ind. 

FI. I. 338. {H, iruncatus, Koxb. FI. Ind. III. 200). 

Hau. Not iinconimon along borders of ilelds, in shrubberies} rubbisliy 
places round villages, etc., also in the dry forests, all over Burma from Chit- 
tagong and Ava down to Pegu, FI. 11. and C. S. ; Fr. H. S. 

3. H. AUcnAM’ifus, L. f. Suppl. 308; Hf. Ind. FU I. 335. {K. 
rigidus, L. f. 8up|>l. 310;, Itoxb. FI, lud. III. 195.) 

IIaji. Ava, Pagha niyo (Wail.). 
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#4. H. MUTABiLis, L. sp. pi. 977 j Roxb. FI. Ind. III. 201 : Bot, 
Ecg. t. 589 ; Hf. Ind. FI. I. 314. 

Hau. Only cultivated in gardens. • 

%. H. VENUSTUS, Bl. Bydr. 71 ; Miq. FI. Ind. Bot. 1/2. 155. 

^ir. 13. Bhanjdisii, involucre-leaflets constantly 7, narrow linear. 

Hah. Upper Tena.ssorim, Doyoo Kyce Pass (Brandis). FI. Fr. March, 
0. H. PANnuRTFoiiMTS, Biirin. FI. Ind. 1.51. t. 47. f. 2 ; Hf. Ind. FI. 
3;j8. {IL tuhilosus, Cav. Hiss. III. lOl. t. C8. f. 2 ; Roxb. FI. Ind. III. 
190). 

Hab. Ava (Wall.) ; Pioine, Mcaday (R. Scott). Fr. Apr. 

7. H. PiiocETius, Wall. Cat. 2092 ; Hf. Ind. FI. I. 339. 

ITab. Ava (Wall.). 

8. H. DIALERS IFOLTUS, Jacq. Ic. I'ar. t. 551 ; Roxb. FI. Ind. III. 208 ; 
Bot. Reg. t. 3S1 ; Hf. Ind. FI. I. 339. 

Hab. Ava (Wall.). • 

.9. H LiJNAunoLTUS, Willd. sp. pi. III. 811 ; Wight le. t. 0 j Hf. 
Itfd. FI. I. 338. (//. p'uriem^ Roxb. FI. Ind. HI. 190 ; jQT. racemosus, 

Ldl. Bot. Reg. t. 917). 

Hab. Ava, Segaiii and towards the Taon^ dong (Wall.). 

*10. H. SriiiACUs, L. sp.pl. 978; Roxb. FI. Ind. III. 195; Bot, 
Mag t. 83 j Hf. Ind. FI. 1. 314. ( IL StoreJeii^ Seenf.’ Flor. Vit. 17. t. 4.) 
. Hab. Occasionally cultivated by the Karens of Martaban. 

*11. H. Rosa SinexXsfs, L. sj). pi. 977 ; Roxb. FI. Ind. Ill, 194 ; 
Bot. Mag. t. 158 ; Bot. ih^g. t. 1S20 j Hf. Ind. FI. I. 314. 

Hab. Much cultivated in native gardens and villages and occasional- 
ly scon in neglected lands round villages. FI. oo . 

12. H. fUBCATUs, Roxb. FI. Ind. III. 204 ; Hf I. 315. (IT. actc- 
Icatus^ Roxb. 1. c. 200 teste Masters). 

Hab. Ava, Irrawadi (Wall.) ; Ai’racan, frequent on the lower Iiills of 
Koladync Histrict. FI. Octob. « 

13. II. Sltrbatteksts, L. sp pi. 979; Roxb. FI. Ind. III. 2d5 ; Bot. 

Ma^b. 1350 ; Wight Ic. t. 197; Hf Ind. FL I. 331. (IL helcroph^llm, 
(Irifl*. Not. Dicot. 520.) , , 

Hab. Frequent all over Burma and adjacent provinces, in the leaf- 
shod^ing forests, especially the low ones ; also in savannahs and deserted 
tounggyas, etc. FL Fr. 0. S. 

II. aculeatuSy,Bo\\i. diflers chiefly by the much smaller stipules Avhich, 
however, pass into those of H. Surrattemis. 

*14. H. RABiATUS, Cav. Diss. HI. 150. t. 54. f 2 ; Bot. Mag. t. 
1911 j Roxb. FI. Ind. HI. 209; Hf Ind. FI. I. 335. (H. Farcariay 
Urilf Not. Dicot. 521). 



110 


S. Kurz — Contributions towards a Knoxolcdcf^ [Ko. 2, 

Var. a. corolla white or pale-sulphur with a purple eye. 

Var. /3. Linuleti (//. Lindlaji, Walh PI. As. rar. I. t. 4; Bot. Rc". 
t. 1395 ; IL radiahis^ Bot. Mag? t. 5098 ?) 

Hau. Much cultivated all over Burma from Chittagong and Ava 
down to Tenasserim, and often like wild in deserted toungyas. Kl. Fr. 
C. S. 

*15. II. CAKNABTNUS, L. sp. pi. 979 ; Roxb. Corom. PL II. 1. 190 and 
FI. Ind. 111. 208 ; Hf. Ind. FI. 1. 339. 

Hah. Cultivated in toungyas of Pegu and Martaban, and often as 
wild in deserted ones. 

16. II. Saubahtepa, L. sp. pi. 978 ; Ilf. Ind. FI. I. 310. 

Hah. Much cultivated all over Burma from Chittagong and Ava down 
to Pegu, sometimes as wild in deserted toungyas. FI. Fr. C. S. 

*17. H. picuLi^iEUS, L. sp. pi. 978 ; Hf. Ind. FI. I. 310. {IT. proslm- 
tus, Roxb. FI. Ind. III. 208 ; Abehnoschus ficAlneus^ WA. Prod. I. 53; 
Wight Ic. t. lot ; Jl. slricttis^ Roxb. 1. c. 203). 

Hah. Rarely cultivated in native gardens of Pegu. • 

18. H. SAarTTiPOLiirs, Ivurz in Journ. As. Soc. Bong., 1871, 40. 
(H. Abehnoschus, var. a. nm^ltiformis, Mast, in Hf. Ind. FI. I. 342 ; II. 
hastatus, Cav. Diss. III. 144. t. 50 f. 1 ? non Linn. t.). 

Hah. Ava, Moaong (Wall.) ; Pegu ( Brandis). FI. Sei)t. 

19. H. Ahelmosofius, L. sp. pi. 980; Roxb. FI. Ind. HI. 202; 

Griff. Not. Dicot. 541?; Hf. Ind. FI. I. 342. { AbaJmoschus mosahalus, 

Moeneh ; Wight Ic. t. 399; Abehnoschus j^seudo-^ Abel moschus, Walp. Rep. 
I. 308). 

Hah. Not unfrequent in the mixed, especially the upper-mixed, forests 
of Arracan and Pegu ; also Tenasserim, Moulinein ; Ava, Regain. FI. Fr, 
Nov. — Jan. , 

20. 11. CANCELi.ATUS, L. f Suppl. 311 ; Roxl). FI. Ind. III. 201; 
Hf. Ind. FI*. I. 342. {Abehnoschus crinitus, Wall. PI. As. rar. 1.39. t. 14). 

Hah. Not unfrequent in the dry forests of Prome and Ava ; also in 
the low forests of the Irrawadi zone, Pegu. Fr. .January, ^ ... 

Only the foi;m figureid. by Wallieh occurs in Burma, the other witli 
overlapping leaf-bases, more obtuse lobes, and dilferent tomentum seems to 
be restricted to Hindustan. 

*21. II. ESCCLENTUS, L. sp. pi. 980 ; Cav. Biss. III. t. 61. f. 2 ; Hf. 
Ind. FI. I. 313. {Hibiscus longifoUus, Wild. sp. pi. Ill, 827 ; Roxb. FI. 
Ind. III. 210), 

Hab. Cultivated in Burma (accord. Revd. F. Mason). 

*22. H. Maniiiot, L. sp. pi. 980 ; Bot. Mag. t. 1702 and t. 3152 ; 
Hf. Ind. FI. I. 341. {IL ^entaphyllus, Roxb. FI. Ind. III. 212 ; Abch 
mosclius Maniliot, Walp. Rep. I. 311). 
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Hab. Rarely cultivated by natives in Poi^n. 

23. H. IIOSTILIS, Wall. ap. Mast, in Ilf. Ind. FI. I. 312. 

Hab. Not uncommon in the upper mixed forests of the Pegu Yomali ; 
also Ava (Wall.) FI. Fr. C S. 

2Ji. n. Roxb. FI. Tnd. HI. 213; Hf. Ind. FI. I. 3tl. 

Hab. Upper mixed fore.st.s of the northern parts of tlie Pegu Yomah 
at about 1200 to 2000 ft. elevation. Fr. C. S. 

*25. 11. UASTATUS, L. f. Suppl. 310 (non Cav.) {![ tricuspis^ Cav. 

Diss. III. 152. t. 55. f. 2 ; Roxb. FI. Ind. III. 202; Ilf. Ind. FI. I. 314). 
Hab. Rarely cultivated in gardens. FI. R. S. 

2G. H. TnjACE¥s, L. sp pi. 970; Roxb. FI. Ind. III. 1!)2 ; Hf. 
Ind. Fl. I. 343. {Varitium tiliaceuni, A. Jnss. in St. Hil. FI. Rras. 1. 198 ; 
IViglit Ic. t. 7 ; GrilF. Not. Dicot. 523.) 

Var. p. TORTUOsus,,Mast. in Hf. 1. c. (7/. loriuosuSy Roxb. Fl. Ind. 
III. 192 ; But. Reg. t. 232>. 

Hab. Common in the beach and tidal forests all along the shores 
fri?m Chittagong down to Tenasscrim and the Andamans, ascending the 
rivers as far as the tidal waves. Fl. Fr. oo . 

27. II. MAOiioiMirLBua, Roxb. Hort. Bcng. 1814. 51 ; Wall, f 1. As. 
rnr. I. 44. t, 51 ; Hf. Ind. Fl. I. 337. {H. vulpinus^ Rwdt. Cat. Buitenz. 

88; Miq. FL Ind. 13at. 1/2. 157 ; 1£. sjpathaceus^ Bl. Sydy. 72 ; 11, selo- 
sus^ Roxb. Fl. Ind. III. 193.) 

Hab. Frequent in the tropic.al forests all over Burma from Chitta- 
gong and Martaban down to Tenasseriin. FL Fr. R. 8. 

If the princij)le of the priority of the name first accompanied by a de- 
scription be adhered to. Blame’s name will have to be adopted. Unlike Wal- 
lich, Roxburgh described and figured the plants that ho named, and unfor- 
tunate circumstances beyond his control and finally death ^prevented their 
publication : hence I consider that bis ILortu^s Bengluilcnsis claims 
priority. ’ 

‘ 28. II. SOANDENS, Roxb. ¥\. Ind. III. 200; Hf. Ind. FL I. 33^. 

Frequent in the tropical forests of Martaban. FL Fr. March, 

Apr.^ 


Thespesia, Corr. 

Consijectus of species. 

All youngor parts and uiiripc capsules covered with rusty coloured scales ; leav(‘s }^la. 

hvousj a tree, ... ... ... ... ...T. jwpuluea. 

All younger parts and usually the leaves beneath shortly stellate tomeutose ; unripe cap- 
sules densely hirsute, a meagre shrub, ... ... ... 2 \ Lainpas. 

I. Th. pobulnea, Corr. Ann. Mus. IX. 290; Wight Ic. t. 8; I if. 
Ind. FL I. 345 ; Bedd. FL Sylv. t. 63, {Hibiscus populneus^ Ro.'ib. FL 
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Ind. III. 100; Hibiscus populneoides^ Roxb. 1. c. 191; Thesp. macrojghgU 
la, Bl. Bydr. 73 ; Miq. FI. Ind. 1/2. 151). 

Hab. Common in the beaftli and tidal forests all along the shore from 
Chittagong down to Tonasserhn and the Andamans ; Ava, Bhamo and 
Sabado (J. Anderson). FI. Sept. Fr. March, May. c 

The occurrence of this saltloving tree in Ava is unique and requires 
explanation. Brine springs are numerous in Prome and Ava, and may p(js- 
sibly account for such an exceptional re-appearance of a sea-shore plant in 
the interior of Burma. 

2. Tii. Lampas, Dalz. in I)alz. and Gibs. Bombay FI. 19 ; Hf. Ind. 
FI. I. 345. (Hibiscus Lampas, Cav. DLss. III. 151. t. 50. f . 2 ; lloxh. FI. 
Ind. III. 197 ; Wight Ic. t. 5 ; £L tctralocularis, lioxb. 1. c. 108 F ; Azanzci 
ZolUngcri, Alef. in Bot. Zeit. 1801. 208). 

Hab. Frequent in all leaf-shedding forests, especially the mixed ones, 
also in savannahs ; all over Burma. FI. Fr. C.' & li. S. 

Gossypium, L. 

Conspedus of species. 

Annual j geeds free, clothed with firmly adhorlu" ^ilky down,.,. hrrJtureum. 

Shrubby; perennial; seeds black, free or cohering, devoid of adhering pubfscc'iuv, 

.. G. Jiarbadrnsr. 

*1. G. IIEKBACEUM, L. sp. pi. 075 ; Iloxb. FI. Ind. HI. 181; Boylo 
111. Him. FI 98. t. 23. f. 1 ; Wight Ic. t. 10 ; Hf. Ind. FI. I. 310. 

Var. a. HEiiBACETJM, (Q , herlmceum, h, \, Q. G, hirsulnm, Boxb. FI. 
Ind. Ill, 1S7 ; G. Barhadensc, Wight 111. t. 28/c.) lobes of leaves aeumi- 
nato, Var. p. hirsiituvi. Mast, in llf. 1 c. (G. hirsulum, L. sj). pi. 075 ; 
DC. Prod. 1.450; G, oblusifolium, Boxb. FI. Ind. III. 3S3 ; 0. berhaceuni, 
Wight Ic. t. O.b leaves with usually blunt lobes, the U])per ones often undi- 
vided, with or without a gland on the midrib beneath ; involucrc-Ieallets 
entire or sbrrate ; capsules when ripe green ; cotton white. 

Hab. Var. a. and p. much cultivated all over Burma, and often seen 
as wild in deserted toungyas and ncgleeted lands. FI. Fr. C. and 

*2. G. Babbabense, L. sp. pi. 975 ; Boxb. FI. Lid. HI. 187 ; TIf. 
Ind. FI. I. 347. p. p. 

Hab. Barely seen in gardens in Pegu/ 

^ Bombax, L. 

Conspectus of species. 

Leaflets on n 10 to 12 lin. long pctiolulo; Biamimil bundles consisting of 15 to 20 siroiig 
and thick filaments, ... ... ... ...B. Maltha/ icKHi. 

Leaflets dccurreut on the short 2 to 3 liii, long potiolulc ; stamiiial bundles consisting of 
50 or more long filiform filaments, ... „.2i. insit/ne. 
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1. B. Malabaeicum, DC. Prod. I. 479 ; Bedd. FI. Sylv. Madr. t. 82 ; 
Hf. Ind. FI. I. 249. (Salmalia Malaharka^ Schott. Melet. 35 ; hepta- 
phjlla, Cav. Diss. V. 296 ; Roxb. Corom. PI. III. t. 247 and FI. Ind. III. 
167 ; Wight 111. t. 29. a, k). 

Hab. Frequent in all leaf-shedding forests, especially the mixed ones, 
all over Burma from Chittagong and Ava down to Tenasserim. FI. II. S. 
Fr. C. S. 

2, B. DTSIONE, Wall. PI. As. rar. I. 71. t. 79 and 80 ; Hf. Ind. FI. I. 

349. 

JIab. Frequent in the upper mixed forests of the Pegu Yomah and 
the Andamans ; also Ava. FI. II. S. Fr. C. S. 

Eriodendron, DC. 

1. E. pentandrum: {Bomhax pentandrum^ L. sp. pi. 989 ; Cav. Diss. 
V. 293. t. 151 ; Roxb. Fl. Jnd. III. 165 ; F, anf ractuosum^ J)C. Pi’od. I. 
479 ; Wight Ic. t. 400 ; Griff. Not. Dicot. 533 ; Hf. Ind. FI. I. 350). 

^ Hab. Rare (one tree only seen) in the coast forests of South Anda- 
man; here and there cultivated in Pegu and Tenasserim. 

One of those trees that are stated to be very frequent in the Indian 
jungles, but I myself have never succeeded in seeing it in a truly wild state, 
although the loftiness of the tree and the decussate ternation of its branch- 
es would render it recognizable from a long distance. 

Durio, Ii. 

1. D. ziBETHiNTTS, L. sp. pi. 698 ; Kceu. in Trans. Linn. Soc. VII. 
266 ; t. 14 — 16 ; Roxb. Fl. Ind. Ill, 399 ; Griff. Not. Dicot. 528. t. 596 ; 
Hf. Ind. Fl I. 351. 

' Hab. Tenasserim. Fr, May, June. 

Heifer writes in his second report on the resources of T(Viass(!riin : This 
tree does not grow so far north as Moulmein, some few trees excepted 
. which arc grown as a rarity on the island of Beloo. Its sphere begins at 
Tavoy ; large plantations occur to the E. of Mount Burney, and very fine 
§p#ti|ifcns in the valley of Taunbiaun. Lower down on the Tenasserim, 
the tree begins to grow almost spontaneously, and in hit. 14'’ it forms large 
forests.” 

^The Burmese specimens in Dr. Brandis’ herbarium, altliongh destitute 
of corolla, do not differ from the Malayan durian, and tlic calyx is the same 
in size as well as in shape. ^ 

STFECULTACFM 
Conspectus of species, 

Trih. I. STJERCULIFM, Flowers uni-sexual or pob»gainous. Petals none, Anthers 
6-15, sessile, surrounding the stalked ovary or in males the top of a shorter or loiigei* 
column, or shortly polyadelphous. Mature carpels distinct, sessile or stalked. 

15 ^ 
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* Anthers irregularly clustered, numerous. Fruit dehiscent. 

1. Sterculia. Ovules 2 or more in each cell. Carpels follicular. 

* * Anthers 5, in a ring^ Carpels indehiscent. 

2. IIkritteka. Ovules solitary. Carpels often of a firm texture. 

Trih. II. UELICTHIIEJE. Flowers hermaphrodite. Petals deciduous. Anthers 5-15, 
sessile or on short filaments, situated on the margin of the cup-liko diluted tfininnit 
of the column and usually alternating with staminods. 

3. ITkliotebks. Anther-cells divaricate or confluent into one. Fruit a capsule, 
sometimes twisted. Seeds not winged. 

4. Ptrrospermitm. Anthcr-cclls parallel. Capsule woody, terete or S-angular. 
Seeds winged. 

Trih. HI. MUTOLJENJEM. Flowers hermaphrodite. Petals deciduous. Anthers nu- 
merous on the outside of the tubular or conical column from the middle to the top. 
Staminods none. 

5. EuroLA^NA. Capsules woody, 6-valved. 

Tnh. ir. DOMBFA'E/E. Flowers hermaphrodite. Petals usually persistent, flat. 
Anthers 10 to 20, rarely 5, united into a short cup at or near the top of the column, 
tile cells parallel. Staminods 5 or none. 

% Anthers 15, rarely 10. 

G. Peictape I'ES. llracteoles caducous. Sepals herbaceous. Ovary-cells with seveiul 
ovules. Style simph*. 

% Ys Anthers 5. 

7. Meliia^’IA. liraetcoles 3, persistent. Stamens united into a cup, with 5 inter- 
voning elongate staminods. 

Trib. V. llEliMANNIlC^F. Flowers hermajihrodite. Petals mareescent, fiat. Slu- 
mens 5, shortly united or rarely tubular at huso only. Staminods usually none. 

% Ovary 5-celled. 

8. Melochia. Capsules almost globular. Seedswingless. Herbs or undershruhs. 
0. V'^iSKNiA, Capsules deeply 5-lol)ed. Seeds winged at their extremities. Trees. 

Ys Y* Ovary 1-eelled 

10. WAT/nrF,RTA. Calyx caiiipanulale. Staminods none. 

Tvib, I 1. BUETTNBlilliAE. Flowm’s hermaphrodite. Petals coneavo at base, usual- 
ly appendagod ht top. Anthers 5-15, rarely numerous, inlrorso, the filamt'nis uiiital 
into a shorter or longer tube, solitary or in groups alternating w ith the staminods. 

* O Antliers by 2-1 alternating witli a staminod. 

11. ArromA. Petals with a clawed ovate bhnle. Capsule 5-wlnged. 

3 2. CU'AztrMA. Petals clawed, w ith a linear 2-elefl blade. Fruit globular, \;^}pdy 
tuhereled. * 

13. Leptowcitia. Petals concave, not clawed. Filaments Pmg, only at base con- 
nate, alternating by 2 with the short stamimxls, at the hack augmented by a scries of 
subulate staminods. 

O O Anthers singly alternating with the staminods. 

14. Buettxeria. Peta^ cuceuhite at the claw'ed base. Staminods short and 
hluut. Capsules woody, varioiBiy armed. 

Storculia, L. 

tConsj)ectiis of sjpecies. 

Subg. 1. Siercitlia, Seeds without wings, 2 or more along the suture of the coriaceous 
carpels, never inserted ut the base. 
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* Leaves dijjitate. 

Leaves glabrous j cnilyx rather large, the lobes spreading, ... f<Hkla. 

Leaves cancscciit toiueiitose beneath; calyx •small, the lobes conniving, sliort, 
• ...<5?/. rerttkolur, 

* ^ Leaves palmately lobed or cut. Leaf-.shedding trees. 

Carp<?!s densely covered with still’ frngile hair.s; flowers small, ... nrens. 

Carpels shortly tomentose from stellate hairs, .. ... villosa. 

Carpels densely covered with stiff short hairs, glabresceut j flowers nearly i|iii. in 
diameter, ... ... ... ... .. Si. ornala. 

* * ^ Tieavo.s all entire. Small evergreen trees or meagre shrubs. 

O Leave.s quite glabrous. 

>C Calyx-lobes not spreading, almo.st erect or more usually cmini- 
ving with their tips. 

Calyx shortly tubular, striate, the lobes of the length of the tube, ...*SV. longifulid, 

% X Calyx almost rotjite. 

Calyx lobes from a broader i)ase linear, very longuud .somewhat twisted, ..St. corcinrd, 
O O Leaves* more or less tomeuto.se or puberulous, at h-ast l)eneath, * 
X Flowers more thau in. long, in simide brow n tomeutost? 
^ racemes. 

Jioaves bcneJith and petioles .softly rusty pubescent, ,,, ...St. ruhiglnosa, 

Y, X Flowers in panieles. 

Leaves tonientose; calyx-lobes free and spreading; flowers loiig-pedicelled, 

...St. angnsfifol'ia, 

Leave.s beneath minutely stellate-]mberulou.«i; calyx -lobe.s .short and coriniveiit ; flowers 
.shortly pedieelled, ... ... ... ...St parvtjfura, 

Snhg. 2. Firmknia. (.’alyx tubular. Seeds without wing.s. Carpels chartaeeous ami 
expanded leatliKe, bearing 1 or 2 .seeds along the marginal sutures at about -i of 
their length. 

liC.aves more or less lohod, occasionally almost entire, glabrous or puberulous bencat.h ; 

calyx about 8-9 liu. long, ... ... ... ...SI. rolorata. 

Loaves very large, mueli lobed, pubo.scent beneath; calyx about 1 to li in. long, 

, ...Sl-fulgoiH, 

Suhg. 3. Scaphium (inch Fieroegmhiu m and Cai'pophgUium). (.'alyx more or less 
canipanulaie. Seeds wdtliout wings, solitary, laterally aduate to the bs^o of the boat., 
shaped chartaeeous or membranous follieles. • 

* Follieles produced below at about the midille into an additional bluniish 

sae-liJee lobe. 

Leave.s more or le.ss tomciitose or puberulous beneath; calyx eninpamdate, gro(>n, 

. . , Si. cmnpamdala. 

* * Follicles not produced into an additional lobe. 

LeaTe.s coriaceous, glabrous, glossy ; calyx almost rotate, yellowish, ,..Sf .•tenphigera, 
Suhg, 4. Fterygota. Seeds numerous, wiugod along their upper cud, enclosed in a w'oudy 
large follicle. • 

Leaves entire, glabrous, 5-nervcd at base; follicles a.s large as tlie fist, ... St. alata. 

1. St. FarriDA, L. sp. pi. 1131; Koxb. FI. Iiid. 111. 151; Wiglit Ic. 
t. 181 and 301 ; Ilf. Iiid. FI. 1. 351. 

Hab. Not uiifrequent in tho upper mixed fore^is of the Pegu Yoiuah. 
FI. Apr. May ^ Fr. Fehr, Mareh. 



IIG S. Kurz — Contributions towards a Knowledge [No. 2, 

2. St. tersicolor, Wall. PI. As. rar. I. 48. t. 59 ; Hf. Ind. FI. I. 

355. 

Hab. Ava, on limestone hills on the right side of the Irrawaddi near 
Segain (Wall.) FI. Octob. 

3. St. itrens, Roxb. Corom. PI. I. t. 24 and FI. Irfd. III. 145,, j Ilf 
Ind. FI. I. 355. 

Hab. Not unfrequent in the drier upper mixed forests of the Pegu 
Yomah and Martaban ; and in the mixed dry forests of Prome ; also Tenas- 
sorim. Fr. March. 

4. St. villosa, Roxb. FI. Ind. III. 153 ; Hf. Ind. FI. I. 355. 

Hab. Frequent in the upper mixed forests of the Pegu Yomah and 

Martaban ; Tenasserim ; Andamans. FI. H. S. ; Fr. Begin of R, S. 

5. St. ornata, Wall. ap. Voigt Hort. Calc. 105 ; Kurz in Journ. 
As. Soc. Beng. 1873. 228. 

* Hab. Not unfrequent in the tropical forests of the Pegu Yomah and 
Martaban down to Tenasserim. FI. Febr. ; Fr. March, Apr. 

6. St. LONGiFOLiA, Vent Malm. II. No. 01. in adnot. ; DC. Prod. t. 
482 ; Miq. FI. Ind. Bat 1/2. 173. {St striatiflora^ Mast, in Hf. Ind. FI, 
I. 356). 

Hab. Birma (Griff. 686) ; probably Tenasserim. 

7. St. coccxnea, Roxb. FI. Ind. HI. 151 ; and Hook. Bot. Misc. I, 
286; Hf. Ind. FI. I. 357. 

Hab. Frequent in the tropical forests of the Pegu Yomah and Mar- 
taban down to Tenasserim. ' FI. March ; Fr. Apr. 

Masters refers my Pegu specimens to a species which he calls St. laevis^ 
Wall., but my plant is certainly Roxburgh’s. 

8. St. exjbioinosa, Vent. Hort. Malm. II. 91 in adn. ; Hf. Ind. FI. 
I. 358. 

Hab. Birma (teste Masters). 

, St.‘ anoustifolia, Roxb. FI, Ind. HI. 148 ; DC. Prod. I. 482 ; 
Walp. Rep. V. 100. 

Var. a, anoustifolia, leaves on petioles 8 to 10 lin. long, lancej^to 
or broadly lanceolate, acuminate. 

Var. p, MOLLIS {St, mollis, Wall. Cat. 1131 ; Walp. Rep. V. 101), 
leaves obovate oblong, on petioles 4 to 5 Tin, long, shortly acuminate, 
rounded at the narrowed base ; tomentum almost velvety ; pedicels much 
shorter. 

Hab. Both varieties in Tenasserim (Wall. Falc. Helf.) FI. Febr. ; 
Fr. Apr. 

10. St. parviploba, Roxb. FI. Ind. III. 147 ; Hf. Ind. FI. I. 

859. 

Hab; Andamans, in the coast-forests. Fr. Apr. May. 
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My specimens being in fruit only the identification is somewhat doubt- 
ful, but they agree otherwise with Malacca specimens. Masters mentions 
St. guttata^ Koxb. as growing on the Andarhans. 

11. St. coloeata, Koxb. Corom. PI. 1. 1 . 23 and FI. Ind, III. IIG ; 
Hook. j:c. pi. t. 148 ; Hf. Ind. FI. I. 359. 

Hab. Frequent in all loaf-shedding forests all over Burma from Chit- 
tagong and Ava down to Tenasseriin and the Andamans. FI. H. S. ; Fr. 
H. and begin of U. S. 

12. . St. runoENS, Wall. Cat. 1135 {Firmiana colarata, /9. fnlgcns^ R. 
Br. and Benn. in Horsf. PI. Jav. rar. 235 ; Walp. Kep. V. 101). 

Hab. Ava, Taong dong ; Tenasseriin, Moulmein (Wall.) 

I know not what Masters describes under the above name, unless it be 
the N. W. Indian St. pallens^ Wall. ap. Voigt Cat. H. Bot. Calc. 105, a 
totally different tree with pale yellowish softly tomentose smaller and 
more campanulate flowers and different leaves. 

13. St. campanulata, Wall. ap. Voigt. Hort. Calc. 105 ; Kurz in 
Fldl’a 1872. 495. \ Hf. Ind. FI. I. 362. {Pterocgmbinm Javanicum^ K. Br. 
in Horsf. PI. Jav. rar. 219. t. 45 ; Miq. FI. Ind. Bat. 1/2. 179). 

Hab. Frequent in the tropical forests along the eastern slopes of the 
Pegu Yomah and Martaban. FI. March ; Fr. Apr. 

14. St. scaphtoera. Wall. Cat. 1130; Hf. Ind. Fl^ I. 361. 
plihm WalUchii^ Schott and Endl. Melet. 33 ; Walp. Kep. V. 104 ; Carpo^ 
^ligllium macropodum^ Miq. Suppl. FI. Sumatr. 401). 

Hab. Frequent in the tropical forests along the eastern and central 
slopes of the Pegu Yomah and Martaban ; also Teiiasserim, FI. Febr. 
March ; Fr. March, Apr. 

15. St. alata, Koxb. Corom. PI. III. 84. t. 2S7 and FI. Ind. Ill, 
182 ; Hf. Ind. FI. I. 360. {St, Hegnii, Bedd. FI. Sylv. t. 230). 

Hab. Frequent in the tropical forests all over Chittagong, Pegu and 
Martaban down to Tenasserim ; also on the Andamans. FI. Febr. March, 
Fr. Apr. May, 

Doubtful species. 

1. St. LTNGHfiPOLiA, Mast. in Hf. Ind. FI. I. 357. 

Hab. Tenasserim, Tavoy (Parish). 

2. St. ensipolia, Mast, in Hf. Ind. FI. I. 359. 

Hab. Tenasserim, Mergui (Griff) 

Heritiera, Ait. 

Conspectus of species, 

* Carpels glossy or at least smootb, brown j leaves shortly petioled. 

Leaves usually cordate or rounded at base ; carpels strong-crustiiceous, obliquely ovoid 

with a sharp keel pointed at the summit, * ... ...i/. Tothila, 
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Lravea usiiiilly iiiirrowod at base j carpels ftbrous-woody under the thin bladdery epicarp, 
obliquely and broadly depressed, the keel at the sunimit broad and almost wing-likc, 
, . ... II. ntmor. 

* * Carpels sea-{»reen or grey, rough and tn)rky-tubercled ; leaves long pcuioled. 
Carpels obliquely ovoid, keel indistinct, at tbc extremity produced into a thick narrow 
u'ing-like appendage, ... ... ... .. JI. macPbph/Ua. 

1. H. Tothila, (If littoraliSf Dry. in X\t. Ilort. Kew. 111. oKj; 
Koxb. FI. Iiiil. III. Ii2; DC. Prod. I. 63; Balanoptcris Tothila^ Ga?rtn. 
Fr. II. t. 99; llhcede llort. Mai. VI. t. 21). 

Ha]j. Fretiucut in tlie tidal forests all along the sea^slioro from Chit- 
tagong down to Tenasserim and the Andamans. FI. Apr. May ; Fr. May. 

2. H. MiNon, Lanik. Diet. III. 229 ; DC. Prod. 1. 481 ; lloxh. FI. 

Ind. III. 112. {Il.fomes^ Jluch. in Sym. Ava Fmh. 1800. t. 28; Ilf. Iiid. 
FI. I. 363 ; Balanopleris minor, Gmrtn. Fr. II. 1791. t. 98. f. 2 ; II. lilto- 
ralis, Grill* Not. Dieot. 532. t. 585. f. 3). ^ * 

Hah. Fre(pient in the tidal forests all along the Burmese shores from 
Chittagong down to Tenasscrim, aseending the rivers as far as the %lal 
waves. FI. Febr. Jun. ; Fr. 14. S. 

3. H. MACiioPiTVLLA, Wall. ap. Voigt Hort. Calc. 103 ; Kurz in 
Journ. As. Soe. Beng. Is73. 61. and in Trim. Journ. Bot. 1871. 66. lig. 7. 

Hah. U]>])er Teuasseriin, at the foot of a hill a mile above Troglii 
(AVall. Cat. Il6t2). 


Holicteros, L, 

Conspectus oj species. 

Sect. 1 Sph'ocarjHm. {Isora, Schott and Eudl.). Carpels spirally twisted; leioos 
uue(iually serrate. 

Calyx about j in. <oiig or longer, ... ... ... Zsora. 

Sect. 2. Ori/tocfU'pfBa. {Oialemansia, Mup). Carpels straight or nearly so. 

* * Calyx about .i in. long or longer. Leaves unequally serrate or tootlied. 
Calyx faxly stellate-woolly and viscid, ... ... ...H. vivcida. 

Calyx shortly scurvy tomentose, ... ... ... ...11. lur^uU. 

* * Calyx only 2 or 3 lin. long. 

O Carpels firmly cohering forming a densely villous-eehinate ajjiculato 
or obtuse cajjsulc. Leaves entire or obtusely serrate, shortly win* 
tish-toincntose beneath. 

Stems tawny tomentose ; leaves sprinkled above with stellate hair.s, blunt or acute, 

• ... H: ohtusa. 

Stems glabresccnt ; leaves glabrous above, acuminate, ... ...H. lanceolala. 

0 0 Carpels loosely cobering, with the points all free, shortly hairy 
cchiiiate. Leaves never whitish pubescent bencatli, serrate. 

FI ow'ers in short axillary racemes, ... ... ... ...H. 

Flowers in elongated slender racemes usually much longer than the pubescent leaves, 

... JL, dvsyo.ta- 
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1. H. IsoRA, L. sp. pi. lf3G6 ; Roxb. FI. Ind. III. 113 ; Wiglet Ic. 
t. 180 ; Bot. Mag. t. 20G1 ; Hf. Iiid. FI. I. 305. 

Har. Burmali (accord. Revd. Dr. F. IVtason.) 

2. H. VTSCioA, 131. Eydr. 79 ; Walp. Rep. 1. 334. {Oudemansia 

FI. IrTfl. Bat. 1/2. 171 ; H. siyicatiif var. lanigera, Mast, in 
Ilf. Iiid. FI. I. 300). 

Har. Ava, Taong dong (Wall.) 

H. niiisuTA, (Lour. FI. Coeh. II. CIS?) ; T31. l>ydr, SO. (Oiide- 
onansia hirsida, Miq. FI. Ind. Bat. 1/2. 171 ; II. spicata, Oolebr. in Roxb. 
llort. Beng. 97 ; G. Don. Gen. Syst. 1. 507 ; Walp. Rep. 1. 332 ; //. 
ohlonqa^ Wall. ap. G. Don. 1. c. Walp. Rep. I. 332 and li. 791 and Ann. 
IV. 320). 

Var. a. SPICATA, (JJ. f^picata. Coleb. 1. e.). 

Var. p. ORLONCJA, (i/. ohlongat Wall. 1. c. ; JI, vent if Wall. Cat. 

ISll). 

Har. Var. p. Tenasscrini, from Moulmciii to Tavoy. FI. ]\rarch. 

*4. 11. ORTUSA, Wall. Oat. 1181 j Kurz in Journ. As. Soc. Beng. 1S73. 
02 ; Hf. Ind. FI I. 300. 

Had. Tenasseriin, from Moiilmcin to Mcrgiii ; Pegu (Mad. testo 
Mast.) ; Andamans (V. Ball.) FI. June ; Fr. Jan. to Apr. 

Idiisis evidently a near ally to II. virgata^ Wall, wbidi some authors 
ineorrecily combine with II, JavenslSy Ilassk. (— Oudemansia infegerrimay 
Miq, and IL lanccolatiiy DO.). The Chinese IL. angustifoJia, L. {11. vi)'g- 
aidy Wall.) dilfers greatly by the small stellate-velvety-tonientosc capsules. 
Also the shape and nervaturo of the leaves and the indumentum of the 
ilowers appear to nic dilferont. Masters gives Mergui as a habitat for it, 
hut he evidently has two or three species in view. 

5. H. rLEBE.iA, Kurz in Journ. As. Soe. Beng. 1870. *07; Ilf. Ind. 
FI. T. 300. {II. glalriusciday Wall. Cat. 1185, nomen nudum ; Ilf. Ind, 
FI. I. 300). ' ^ ' • 

IIau. Frequent in the mixed, especially the u))per mixed, forests of 
Arra^X^Pegu ami Martaban, up to 3000 ft. elevation; also Ava. FI. Oct. 
8ept. ; Fr. Jan. Febr. 

The species is also frequent in tho Sikkim Terai. 

Oi H. ETAWOATA, Wall. Cat. 1815; Hf. Ind. FI. I. 305. 

Har. Ava, Taong-dong etc. 

Hardly more than an eloiigat(;-i*acemcd variety of the ])reeoding, 

Pterospermum, Schreb. 

Conspectus of species. 

* Capsules distinctly .5-cornered. Leaves large arvl broad. 

O Stipules and bractcoles piunatiiid. « 

Calyx lobes 3-4 in. long; style towards tho base villous, ••• ,,.I. acerifoliam. 

0 O stipules..,; bracteolcs cutii’c. 
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Calyx-Iobea -2 in. long; style glabrous, ... aceroides. 

* * Capsules terete or nearly so. 

0 Leaves scmi-sagittatts at base ; stipules pinnatifld. 

Flowers 3 in. long or longer; bracteoles large, divided into several many-clefb and’jaggy 
lobes, forming an involucre, ... ... ...JP. semisaffiltalum. 

O O Leaves never semi-sagittate, usually small, entire or shortl^^ lobed ; 
stipules small, entire or 2-3-cleft ; flowers not above 2 in. long, 
t Pedicels much longer than the petioles. 

Leaves usually greyish or whitish tomentose beneath, acuminate; stipules and brad coles 
2-3- rarely 5-cleft. Capsules greyish or whitish velvety, ...P. Imceccfolium, 

+ f Pedicels short, about the length of the petioles or rarely a little 
longer. 

Loaves entire, aciirainato, beneath rusty coloured (rarely greyish) tomentose ; stipules 
and bracteoles linear- subulate, with a cucullate basal appendage ; capsules brown 
scurvy-tomentosc, glubrcscent, ... ... ...P. cinnamomeum. 

Leaves usually small ; stipules and bracteoles entire, lanceolate, ,..P. Blumeamun. 

1. P. ACERiFOLTUM, Willd. sp. pi. III. 729 ; Roxl). FI. Ind. III. 
158 ; Bot. Mag. t. G20 ; Wight Ic. t. C31 ; Iff. Ind. FI. I. 3G8. p. p. * 

Hab. Frequent in the trojneal and moister upper mixed forests along 
choungs all over Burma from Cliittagong and Ava down to Tenasserim and 
the Andamans. FI. H, S. ; Fr. 0. S. 

2. P. AOfjioiBES, Wall. Cat. 1171 ; Kurz in Journ. AkS. Soc. Bcng. 
1873. G2. 

Hab. Tenasserim, and Andamans, in tropical forests. FI. 11. S. 

Kt. diversifoJhimy Bl. appears to be an internKidiate form between Bt, 
acerifolium and Ft. aceroides, having the flowers and styles of the former 
but smaller, aT\d the bracteoles of the latter. 

3. Pt. semisauittatum, lloxb. Hort, Beng. 50 and FI. Ind. HI. 
160 ; Hf. IikB FI. I. 3G8. 

Hab. Frequent in the mixed and diy forests all over Burmah from 
Chitt,agohg and Ava down to Tenasserim. FI. H. S. ; Fr, C. S. 

4. Pt. LANCEiEFOLiUM, lioxb. FI. Ind. HI. 1G3 ; Hf, Ind. FI. L 

3G8. 

Hab. Cliittagong; Tenasserim, Tavoy (Wall, teste Mast.) ^ 

5. P. ciNNAMOMEUM, nov. sp. 

Hab. Not unfrequent in the tropical forests of Martaban ; also Teiias- 
scrim. Fr. Mj\^’ch. 

I attempted to identify the above species with Pt.fuscimy Korth. when 
I had only fruits, but Khasya flowering specimens shew its complete dis- 
tinctness. Some Khasya specimens in leaf distributed from Kew under the 
name Ft. lancecefolium belong here. It is nearest to P. ruhiginosum, 

^ 6. Pt. BbUMEANidM, Korth. Ned, Kruidk. Arch. I. 311 j Miq. 

Ind. Bat. 1/2. 191. 

Hab, Tenasserim (Helf. 569). 
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ErioloBna, DC. 

1. E. CANDOLLEf, Wall. PI. As. rar. I. 61. t. 64 ; Hf. Ind. FI. I. 

37(t 

Hab. Not unfrequcnt in the dry and low, rarely in the mixed, 
forest* of Prome and Ava down to Martaban and Pegu. FI. 11. S. ; Fr. 
C. 

Pentapetes, L. 

1, P. PHCENTCEA, L. sp. pi. 958 ; Koxh. FI. Ind. III. 157 ; Bot. 
Keg. t. 5*25; Hf. Ind. FI. I. 371. (Eriorhnphe punicea, Miq. PI. Jungh. 
I. 289). 

Hab. In cultivated plains, along rice-lields, etc., in Pegu, Ava and 
Prome. FI. K. S. 

Melhania, Forsk. 

1. M. Hamiltoiviaiva, Wall. PI. As. rar. I. 69. t. 77 ; Walp. Hep. 
I. 349 ; Hf. Ind. FI. I. 372. 

m Hab. Ava, frequent along the sandy dry banks of the Irrawaddi \ 
also Taong-dong (Wall.). FI. Sept. Oct. ; Fr. Nov. 

Melochia. D. 

1. M. COHCHORTFOLIA, L. sp. pi. 9l4 ; Koxb. FI. Ind. III. 139 ; Hf. 
Ind. FI. I. 374. 

Hab. Common as well in cultivated lands, waste places around villages, 
long-grassed pastures, etc., as in the leaf-shedding forests, all over Burma 
and adjacent provinces. FI. Fr. Sept, to Octob. 

Visenia, Houtt. 

1. V. Indicx, Houtt. Syst. Linn. VI. 287. t. 46; Miq. FI. Ind. 
Bat. 1/2. 189. {V. umbdlatajBl. Bydr. 88; Wight Ic. t. 509; Itiedleia 

velutina, DO. Prod. I. 491 ; Melochia veluiina, Bedd. FI. Sylv. t. 5 ; Hf. 
Ind. FI. I. 374). 

Hab. Kather rare in the tropical forests of Pegu, Martabuii and 
Tcnasscrim (Brandis). FI. K. S. 

^ Waltheria, L. 

1. W. Amebtcana, L. sp. pi. 941 ; DC, Prod, I. 492. (IF. Indica, 
B. l^c. 941 ; Ilf. Ind. FI. 1. 374). 

Hab. Not uncommon on the lower hills of the Irrawaddi valley from 
Ava (Segain) to Prome. Fl. Sept. Oct. t 

Guazuma, Plum. 

*1. O. tomentosa, II, B. K. Nov. Gen. V. 320 ; Wight 111. t. 31 ; 
Bedd. Fl. Sylv. Madr. t, 107 ; Hf. Ind. Fl. I. 376. 

Hab. An American tree sometimes seen planted as an avenue-tree. 
K. S. ; Fr, C. S. 

16 
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Leptonychia, Turez. 

Conspectus of species. 

Outov stfiniinods 15, the inner staminods ciliate; capsule 1-collcd, rnprosc, ...Z 
Outer staininods 10, the inner not ciliate j ovary and capsule 3-5-celled and lobod, the 
latter minutely tubereled, ... ... ... ...L. heteroeVdo,. 

J. L. GLABRA, Turez ill Bull. Mosc. 1858. 222 j Hf. lud. FI. I. 370. 
exd. s^u). 

IIab. Tenasserim (TIelf. G58) ; Moiilmein (Lobb. teste Mast.). 

2. L. iiETEBOCLiTA, Kuvz in Journ. As. 8oc. Beng. 187U. (37. excl. 
syn. Turez. (Greicia helerocUfa^ lloxb. FI. Iiul. II, 590 ; JBinnendt/kia 
irichostplis, Kurz in Tydscli. Nat. Ver. Ned. Iiul. ser. 3. III. IGt; Z. 
moacurroideSf Bcdd. FI. Sylv. Madr. t. 114; Hf. Ind. FI. I. 379; Grewia 
aciminala^ Bedd. in Linn. Trans. XXV. 210 ? ; Hf. Ind. I. 393 ?). 

IIab. South Andaman, in tropical forests. 

Buottneria, L. 

Conspectus of species. 

% Ij(‘ave8 cordate-oblong, entire. 

tv^ipsules large, greyish velvety, covered with strong woody prickles, ...B. aspora. 

Ys Y, Leaves more or less lobed or angular. Capsules tlie size of a cherry 
More or loss rougliisli sUdlatc-toiuentose ; capsules densely covered with brown setoso 
dexiblo bristles,^ ... .. ... ... ...Ji. 

Glabrou.s or almost so ; capsules covered uith long still* smooth bristle.s, Ji Anilmnai\eu.s(H. 

1. B. ASPERA, Colebr. ap. Wall, in Koxb. FI. Ind. cd. Car. 11. 383; 
Hf. Ind. FI. 1. 377. 

IIab. Not un frequent in tbe tro])ical forests from Pegu and Martaban 
down to Tenasserim and the Andamans. FI. Apr. M ay. 

2. B. PTLOSA, Boxb. FI. Ind. 1. GIS ; Hf. Ind. FI. I. 377, 

IIab. Frc<;|nent in tropical and mixed forests all over Burma and adjac- 
ent provinces. Fr. 0. S. 

3.. B', An])AMA]SENSis, Kurz in Andam. Bop. App. B. p. 3. and 
Journ. As. Soc. Beng. 1871. 47 ; Hf. Iiul. FI. I. 377. 

Hab. Frequent in tbe coast forests of South Andaman; also^ l^fiper 
Tenasserim, along tlie Tboungy'een and Attaran rivers. (Brandis) ; Moul- 
inein (Lobb). Fr. 11. S. 

Donl) tfiil species. 

1. B. CRENULATA, Wall. Cat. 1150; Hf. Ind. FI. I. 37G. 

Hab. Pegu (^McLelland) ; Tenasserim, Attaran and Salween (Wall.) 
cx Masters. 

Wall. Cat. 1152 is mentioned in tlie Litb. List as KleinliOvia liospUit. 
B. catnip JbJio, as represented in tbe Wallieliian Herb, in 11. B. C., is a 
Caracas plant, cultivated and collected in II. B, C. and bears no number. 
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B. eehinata Wall. Cafe. 11 19 is the only which I have nij^self seen, and 
consists of loose leaves and a piece of a capsule, the former ditfcrin<^ from 
his^S'^. 'parvijlora^ Wall. Cat. 1121 from *Silhet only in size, the latter 
almost indistinguishable from B, Andanianensis, Nipal is also given as a 
locality but Wallich’s Nos. cited are all Burmese. 


TILTACEM, 

Comj^ectus of genera, 

A. Antli&rs opoiinfj h/ slH.s\ 

Ti'ih. I. BROWNLO IFIJU.E, Sepals Huitcd into a bell-sliapod 3- to .5-cleft calyx. 
Anthers short, usually globular or didymous, the cells ultimately coullueut at the 
top. 

♦ The 5 inner •stamens reduced to staminods. 

1. BnowxLowtA. Car])els* distinct, globular, 2-valved. 

2. PjiNTACE. Fruits 3-3-wingcd, indchiseeiit, by abortion 1-sccdcd. 

• * * Authors all anther-boaring, 

3. Bbruva. Capsule ;j-4-valved, with twice as many wings. Styles 1-4, filiform. 
Trih. II. QRKWIRA). Sepals distinct. Petals with a basal scab' mon' or less udnato, 

inserted round the base of a more or less raised torus bearing at the top the stamens. 
Anthers short, the cells parallel and distinct, 

* Fruit dry, winged. 

4. CoLUMiUA. Fruit 3-,5-eelled, separating into as many 2-winged cocci. 

* * Fruit more or less drupaceous, not winged. 

O Fruit unarmed, toinciitose to glabrous. 

6. Qhewia. I)rup(‘s more or less lobed or globular. 

0 0 Fruits prickly. 

6. Teiumfetta. Drupe usually small, globular, iiulchiscent or separating into 
cocci, 

Trih. HI. TILTH M. Sepals distinct. PcUls without a scale at ba^ie, inserted directly 
round the stamens. 

* Capsule opening loculicidally, almost pod-liko or globular, ipany-seeded. 

7. CoRuiiOEUa. Stamens all anther-bearing. Capsules pod-like or globuliJr, striato 
or imiricatc. 

' ^ * * Fruits globular, indehiseeut, usually 1-seedod. 

8. SCIIOUTEXIA., Calyx enlarged under the fruit, membranous, spreading. Stamens 
free, all anther- bearing. 

, D. Anthers opening hij apical pores. 

Trih. IV. SLOANEE. Anthers linear. Staniinal disk flat or eushion-liko, the .sepals 
and petals inserted directly round the stamens 

9. Echinocaepits. Sepals t, imbricate in 2 series. Petals 4, gashed, almost iuihri- 
cate. Disk thick and broad. Cap.sule woody, 4-Yulved, echinate .setose or velvety. 

Trih. r. ELMOCARPEjE. Anthers linear. Petals inserted roiiml the base of a 

raised torus from the top of which the stamens spring, 

10. ELiEocARPUS, Sepals 4-5. PeUals induplicale-valvate, laeiniate or rarely 
entire, Drupes fleshy. 
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Brownlowia, Roxb* 

Conspectus of species. 

* Leaves deeply peltate. 


Leaves oblong or rotundate ; calyx velvety. 

... ...B.peltata, 

* • Leaves not peltate. 

» 

Leaves cordate-oblong ] calyx velvety, ... ... 

... ...J5 elafa. 

Leaves lanceolate ; calyx scaly, 

...B. lanceolata. 


1. B. 1‘ELTiVTA, Bih. in Linn. Proc. V. Suppl 56. 

I Tab. Tenasserim (Hclf. 624). 

Apparently merged by Masters into B. elata and possibly rightly so. 

2. B. ELATA, lloxb. Corom. PI. III. t. 265 ; Lot. Beg. t. 1472. 
Wall. PI As. rar. III. 45; Ilf. Ind.Tl. I. 381. {Ilumea elata, 

PI. Ind. 11. 640). 

IIab. Chittagong ; Tenasserim, Moiilmein, . 

3. B. LANCEOLATA, Btli. ill Linn. Proc. V; Snppl. 57 ; Hf. Ind. FI. 
I. 381. 

Hab. Bather frequent in the tidal forests and mangrove swanfj^s 
from Arracan (Akyab) and Bangoon down to Tenasserim (Moulmein). FI. 
Febr. — May. 

Fcntace, Hassk. 

1. P. Burmantca, Kurz in Journ. As. Soc. Bong. 1871. 47 ; Hf. 
Ind. FI. I. 381. 

Hab. Frequent in the tropical forests of the eastern and southern 
slopes of the Pegu Yomah and Martaban down to Upper Tenasserim. FI. 
Jan. ; Fr. Febr. March. 

Berrya, Roxb. 

1. B. MOLLIS, Wall. Cat. 1186 ; Kur/. in Journ. As. Soc. Beng. 1873, 
62. (B. Ammonilla, var, mollis, Mast, in Hf Ind. FI. I. 383). 

Hab. Not unfrequent in the drier upper mixed and hill Eng forests 
of Martaban and the Pegu Yornah up to 3000 ft. elevation. Fr. March. 

Columbia, Pers. 

Conspectus of species^ 

Leaves cordate-ohlonpf ; fruits t^- 1 iii. across, ... ... ...C.Jlonhunda. 

Leaves lauceol ate ; fruits in. across, ... ' ... ,,.G. Merffu&nsis. 

1. C. ELORIBUNDA, Kurz in Journ. As. Soc. Beng. 1873. 63 ; Hf. 
Ind. FI. I. 303. {Grewia Jloribunda, Wall. ap. Voigt (not Voight) Cat. 
Hort. Calc. 128). 

Hab. Martaban, in Toukyeghat E. of Tounghoo ; also Ava, on Taong 
dong. Fr. Nov. Jan. 

2. C. Meuguensis,* P lanch, in Hf. Ind, FI. I. 394, 

Hab, Tenasserim, Mergui (Grilf.) 
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Growia, L. 

Suhg, 1* Miorocos, Stigma shortly toothed. Flowers forming terminal panicles, iiivo- 
J^ucred while in hud. * 

* Endocarp of drupes fibrous-woody. 

Leaves entire, almost coriaceous, quite glabrous ; ovary and torus velvety-toinentose, 

,..0. calophylla, 

y Endocarp of drupes crnstnccous or bony. 

I.eaves thin chartaccous, glabrous or beneath puberulous, not sinuate ; ovary and torus 
glabrous, .. ... ... ... ...O. wicrocos, 

As preceding but flow’crs and leaves much smaller, the latter sinuate-lobed, Q. sintiata. 
Leaves thick chtu’taccous and rugose, lomonfoso beneath ; ovary and torus villous, 

... G. })nniculata. 

Stihg. 2. Grewits verts. Stigmas dilated and fringed, radiating. Flowers in axillary 
or leaf-opposed cymes or clusters. 

O Cymes or clusters axillary. 

y Lcaves'at base S-nerved, rarely with an additional lateral one. 

f Drupes deeply 2-4-lobed from the top, by abortion sometimes 
1-lobed. 

Cylffos and sepals shortly rusty tomentosc j leaves on both surfaces very scabrous from 
minute stellate hairs ; drupes deeply 4-lobed, ... ... .. O. soabrtda. 

Cymes sprinkled with .stiff hairs, ghibrescent ; .sep.als greyislj or tawny velvety; leaves 
glabrous, or spriukled with simple short hairs, nirely puberulous beneath ; drupes 
dklymouH, ... ... ... ... ... ,..G. hnvgata, 

f t Drupo.s entire or only slightly and ol)tns(Jy lobed at tlie top. 
Leaves beneath and young parts greyish velvety; drupes globular, gTey-]>ubeseeut, 

...G. exceha. 

Loua'cs at base 3- or 4-riervod ; cymes rather long pedimcled ; drupes obsoletely 4-lobed 
red, span ngly hir.sute, ... ... .. ... .. (}. hirmla, 

A.S ])reeeding, but more densely pubescent or tomentosc ; drupes obsoletely 2-lobed, red 
sparingly hirsute, ... ... ... ... .. G. humilis. 

Lcjives at ba.se 3- or 4-nervcd, scabrous j flowcr.s in short dcu.se sessile clusters ; staineii.s 10, 

». . G. microstenima, 

y y Leaves usually broad, at base 5-7-ncrvcd, the upper ones often 
only 3'iierved or 3- and 5*nerved ones mixed, ^ 

f Feduiieles slender, much longer than tlio petioles. • 

Leaves obliquely lanceolate, c.specially w'hilc young greyish or whitish tomentose bcuenih, 

* ^ ...Q. claslica. 

Leaves broadly obova^ or almost rotimdate, on both sides sprinkled with stellate hairs, 
or pubescent beneath, often seabroms, ... ... ...0. Aftiulica. 

^ ft Fed uncles very short or almost reduced and the flowers ap- 

pearing clustered. 

Leaves very variable in shape, tomentose to pubescent ; drupes from the top deeply 4- or 
only by abortion fewer-lobed, ... ... ... ...G, abutili/olia. 

Leaves very scabrous and harsh ; drupes the size of a cherry, almost globular, 

..,G. solero'phyUa. 

O O Cymes opposite the leaves, ... ... ...G, opposilifolia. 

% 

1- G. CALOPHTTXA, Kwrz ill And. Kcp. App. B. 3; and in Flora 1872 
898; Hf. Ind. FI. 1. 392. 
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Hao. Not uncommon in the tropical coast-forests of South Andaman. 
FI. May, Juno. 

2. G. MTCROCOS, L. sp. pi. ed. 12. 602 ; Wight 111. t. 33 ; Hf. rind. 

FI. I. 392. (G. ulmifolia, lloxb. FI. Ind. II. 501 ; Wight Ic, t. 84). 

IIab. Frecjncnt all over Burma from Chittagong and Ava dtfvvn to 
Tenasserim,in the mixed forests, especially the lower ones. FI. Apr. — Juno. 

Like a few other Grewiae perplexingly variable in size and shape, here 
a well-shaped tree 40 to 50 It. high, there a meagre shrub of only a few feet 
in height ; the latter form growing chiefly on deep alluvium, in savannahs 
and similar localities. 

3. G. siNUATA, Wall. Cat. IIOS; Tlf. Ind. FI. I. 392. 

ITab. Frequent in the swamp-forests of the Irrawaddi and Sittang 
alluvial plains in Pegu and Martaban ; also Tenasserim as far down as 
Mergui. FI. May. 

Possihl 3 ' onl}^ a marsh-form of the preceding. 

4. G. SCABETDA, Wall. Cat. 11,13. p. p. ; Kurz in Journ As. §oc. 
Beng. 1873. 63 ; llf. Ind. FI. I. 398, excl. syn. 

Hab. Tenasserim, from Moulnnuu (Falconer) and Tavoy (Wall.) 
down to Mergui (Ilelf.). FI. Sept. ; Fr. Fehr. 

5. G. L.EvroATA, Vhl. Symb. I. 34; llf. Ind. FI. I. 389. (G. didg- 
ma^ Uoxb. FI. Iml. III. 591). 

Yar, a. ulabha, leaves glabrous, or tufted-haiiy in the nerve-axils 
beneath. 

Yar. p. PUBKSCENS, leaves beneath minutely pubcrulous or densely down}^ 

Hab. Yar. p, not uncommon in the upper mixed forests all over 
Pegu and adjacent provinces down to Tenasserim ; var. a. in Arracan. FI. 
Sept. Oct. ; Fr. March Apr. 

6. G. EXCELSA, Vhl. Symb. HI. 35 ; Koxb. FI. Ind. II. 586 ? ; llf. 

Ind. FI. I. 385. (G, salvifolia, lloxb. 1. c. 5S7). 

Bab. Chittagong (teste Masters) . 

I have not seen specimens ; the occurrence of such a xeroclimatic form 
in Chittagong is exceptional. ^ 

7. G. uiKstTTA, Yhl. Symb. I. 34 ; DC. Prod. I. 509 ; Uoxb. FI. Ind. 

II. 587 ; Wight Ic. t. 76; Ilf. Ind. FI., I. 391. (G. pilosa, Uoxb. FI. 

Ind. II. 588). 

Yar. a. GENUiNA, leaves green, 3-nervod, more or less sprinkled with 
short stiff hairs. 

Yar. p. YiMiNEA, {G.viminea, Wall. Cat. lY), as the preceding, hut 
the leaves longer and narrower, very long acuminate. 

Var. y, helicterieojlia (G. Jidictcrifolia, Wall. MS.), leaves acumi- 
nate, at base 3- or almost 4-nerved, thinly hirsute or tomentose above, be- 
neath clothed with a whitish velvety tomentum. 
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JTab. Var. a. and p. frequent all over Burmali in tlie mixed forests, 
especially in the upper ones ; var. y. not yet found. FI. H. and it. S. ; Fr. 

^0. • 

G. humilis, Wall. ap. Voigt Cat. Ilort. Beng. 128 j Hf. Ind. FI. 

I. 390.^ 

Var. a. Wallichii, tomentum more villous, leaves acute. 

Var. p. EETUSiroLiA, (6r. rehisifolia^ Kurz in Journ. As. Soc. Beng. 
1872. 294), tomentum velvety ; heaves deeply retuse and broatler. 

Hab. Var. a. Ava, Segain hills (Wall.); var. p. not un (rccpient in 
savannahs, especially along the borders of swamp forests of the Irrawacldi 
alluvium in Pegu, Fr. C. S. 

The drupes are normally 4-lobed, but by abortion usually 2- rarely 1-or 
3-lobed. The speeics is liardly more than an extreme form of G. liirsiUa^ Vlil, 
9. 0. mtciiostemm:^\, Wall. ap. Voigt Cat. Hort. Calc. 128; Kurz 

in Journ. As. Soc. Beng. Is73. G3 ; Ilf. Ind. FI. I. 390. 

Hab. Ava ; Promo hills (Wall.) FI. Sept. Oct. 

•30. G. elasttca, Boyle 111. Him. PI. 101. t. 22 ; AValp. Pep. I. 301. 
(G. asiatica^ var. veslita, Mast, in Hf. Ind. FI. I. 887.) 

Hab. Frequent in the upper mixed forests of the Pegu Yomah and 
Martaban ; also Chittagong. FI. Nov. Decb. 

11. G. Asiatica, L. Mant. 122 ; Poxb. FI. Ind. II. 586 ; Ilf. Ind. 
FI. 1. 386. 

Var. p. NyV.n’a, {G. nana^ Wall. Cat. 1102), stunted and low, possibly 
the result of jungle fires. 

Hab. Only the stunted variety appears to grow in Burma (Griff. 
050) probably Ava ? * 

12. G. TILT.EFOLTA, Vhl %ml). I. 35 ; Roxb. FI. Ind. II. 587 ; Bodd. 
FI. Sylv. Madr, t. 108 ; Hf Ind. FI. I. 380. 

Hab, Birma (teste Masters). 

13. G. ABiJTiLiFOLTA, Juss. Ann. II. 92; DC. Prod. I. 511 ;, WA. 

Prod. I. 79 ? Miq. FI. Ind. Bat. 1/2. 201 ; Hf. Ind. FI. I. 390. (G. 

PoXt.. Fl. Ind. II. 591). 

Var. a. AsrEB*., (G, aspera^ Poxb. 1. c.) leaves all rotiindate and often 
somewhat lobed towards the summit ; sepals only 2^^ lin. long or a little 
longG»^ pubescent from stiff appressed hairs ; jKjtals .1 lin. long ; brncteoles 
short, oblong, acute. A low shrub, 2 to 3, often only 1 foot high, the 
tomentum usually short. 

Var. p. viiiiBESCENS, as tbo preceding, but the leaves of a very thin 
chartaeeous texture and very largo, green, aeuminate, above hirsute from 
simple, beneath from stellate, tawny hairs ; flowers usually larger ; sep.als 
tawny pubescent ; petals as in the preceding variety, but the lamina more 
acute ; ripe drupes glabrous. Low shrub, 2-3 ft. high. 
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Var. y. sclerophjlloides, alow shrub, S-li ft. high, more or less branched, 
tho younger parts densely rust^-coloured villous ; leaves very variable in 
shape on tho same branch, the lower ones usually ovate-oblong, up to nearly* 
one foot long, the upper and uppermost ones gradually smaller and narrow- 
er, from ovate to lanceolate, doubly and sometimes bristly serrate, ^acumi- 
nate, scabrous or thinly pubescent above, beneath more or less stellate- 
pubescent or almost tomentose ; bracteoles linear-lanceolate, acuminate, 
pubescent externally, longer or as long as the flower-buds ; petals a lino 
long, the lamina acuminate, pubescent outside ; drupes dee])ly 4j-lobed, orteii 
remaining sparingly hirsute during ripeness. A laterite form. 

Hab. Var. a. Pegu (Col. Eyre) ; var. /?. not unfrequent in the upper 
mixed forests of the Pegu Yomah ; var. y. frequent in the open, especially 
the low and Eng forests of Pegu, Prome and Martaban. El. May. 

A very variable plant of which I entertained some hope of being able 
to separate var y. (which is also a common Assam plant) specilically. It 
resembles in size of flowers G, scleropliglla^ but the deeply 4-lobed 
drupes at once sei)arate it. 

14. G-. scLEiioPUTLtiA, Wall. Cat. 1095 ; Wight Ic. t. 89. 
scabropligllaf Roxb. El. Ind. II. 581 [nomen latino-giioeum] j Ilf, Ind. 
El. 1. 387), 

Hab. Ava.and Chittagong (teste Masters). 


Doubtful species. 
1. G> lanceolata, Roxb. El. Ind. 11. 5bG. 
IIab. Chittagong (Roxb.) 

^Possibly the same as G. viminea, AVall. 


Triumfetta, L. 

Conspectus of species, 

Sect. 1. Lcfpptila. Capsules iiidchiscent or nearly .so, globular, oobinato, the cells 
1-sccded. 

Leaves roiundato, not lobed, blunt, beneath greyisb-toincntose like the sepals, ^ 

...T. ro^AsiJtfoVfa. 

Leaves rotundato, acuminate, often lobed j the sepals stellate-bail^, ... T. rhomloidea. 
Sect. 2. Barlramia. Capsules wlicu rijjc 8CX)aratiug into 3-4 cocci, densely covered by 
long bristles, the cells usually 2-.secded. 

Leaves slightly hirsute; capsules and bristles glabrous, ... ,,,T. annua. 

Leaves at least beneath densely tomentose or pubescent ; capsules tomentose, the bristles 
more or less pilose, straight or curved, ... ... ...T.pihsa^ 

1. T. KHOMBOIDEA, Jacq. Am. 147. t. 90 ; Mast. El. Trop. Afr. I. 
257 and Ilf. Ind. El. 1.^395. {T. angulata^ Lamk. Diet. III. 41 ; Wight 

Ic. t. 320 j T, Bartramiaf Roxb, El. lud, II, 403 j T, cma^ Bl. Bydr. lid, 
non Mast.). 
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Hab. a common weed not only in cultivated lands but also in all loaf- 
shedding forests all over Burma and adjacent provinces. FI. K. and C. S. ; 
Fr. C. S. 

*2. T, semitriloha, L. Mant. 73; Hf. fnd. FI. I. 390. 
l^B. Tenasserim, Tavoy (teste Masters). 

3. 1\ ROTUND I FOLIA, Lamk. Diet III. 421 ; Hf. Tnd. FI. I. 395. 

Hab. Ava (Wall.) 

4 T. ANNUA, L. Mant. 73 ; Bot. Mag. t. 2296 ; Hf. Ind. FL I. 396 
Hab. Not unfrequent in the upper-mixed and dry forests all over 
Pegu, also frequent in deserted hill-toungyas ; Ava. Fr. Nov. — Fehr. 

5. T. piLOSA, Both Nov. sp. 223 ; Hf. Ind. FI. I. 394. 

Var. p. OBLONOA, {T. ohlonga, Wall, in Don I. Prod. Uep. 227 ; T. 
iomentosa^ Mast, in Hf. Ind. FI. I. SOI, non Boj. ; T, octandra^ Griff. Nat. 
Dieot. t512 ?) the hristleig of the carpels somewhat shorter and straight or 
nearly so. • 

II AB. Var. /I. common all over Burma and adjacent provinces, in the 
nhiPod forests and deserted toungyas. Fr. Nov. Jan. 

Masters, in FI. trop. Afr. and FI. Ind., identifies var. /?. of this species 
with T. tomentosa^ Boj. The Mauritian plant, which for a long time was 
cultivated in II.B.C. but is now apparently lost, has a velvety tomeutum and 
small globular fruits not larger than those of T. rlmnboidea, while Masters 
describes them as being as 'largo as a cherry. 

Doubtful species. 

1. T. CANA, Masters in Hf. Ind. FI. I. 396, non BL 
Hab. Chittagong (teste Masters). 

Corohorus, L. 

Conspectus of species. 

§ 1. Capsules p^Iobular or nearly so, more or less nniricatc. 

Lower pairs of sernitures of leaves produced into five bristles : capsules 10-sijleate, trun- 
cate ... ... ••• ...C, capstdaris. 

.§ 2. Capsules more or less elongate or linear, cylindrical or angular, but not 
^ winged. 

* Capsules 1 to 2 in. long or longer. Stamens very iimnerous. 

O Lower pair of serratiu’es of loaves produced into long bnstles. 
Capsnics 2 in. long, 5-celled and 5-ribbed, longitudinally pitted, the partitions within 
very distinct, ... • • • • • * • • ■ ’ olitorius.. 

0 O Leave.s without basal bristles, usually small and blunt. 

Capsules about 2 in. long, sparingly and minutely tubercled, glabrous, simply beaked, 

. .C. ^-locularis. 

As preceding, but capsules only about 1 iu. long, thinly pilose, .. C. urlicapoiius. 

Capsules 1-14 in. long, almost terete, not wrinkled, 3-1-celled, 3-4'-toothed at apex, with- 
out partitions inside, ... ... ••• * ••• ...C\ indens. 

* * Capsules about k in- Stamens 5 to 10. 
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Capsules almost terete, tomentose, 3-celled, without partitions inside, ...C.fasciciiJaris. 

§ 3. Capsules elongate, thick, truncate, 6 -angled, the alternate angles winged. 
Stamens 15 to 20 . Leaves without bristles. Capsules | — 1 in. long, terminating in 3 
simple or 2 -cleft spreading points, ... ... aciiianj^Jut * 

1. C. CAPSULARis, L. sp. pi. 74G; Koxb. FI. Ind. II. 581 ; Wight 

Ic. t. 311 ; Hook. Journ. Bot. II. 92. t. 3 , Hf. Ind. FI. 1. 397. *’ 

Hab. Cultivated all over Burma, and frecpiently seen in deserted 
t.oungyas, along the borders of forests, around villages, etc. FI. C. S. j Fr. 

11. S.^ 

2. C. OLiToiiius, L. sp. pi. 746; Boxb. FI. Ind. II. 581 ; Bot. Mag. 
t. 2810 ; Gritf. Not. Bicot. 512 ; Hf. Ind. FI. I. 897. (f7. decemangularis^ 
lloxb. 1. c*. 582). 

Hah, Ava, Pegu, cultivated and wild in rubbishy places and agrarian 
lands. FI. B. S. ; Fr. C. S. 

3. 0. TRiLOCULAiiis, L. Mailt. 77 ; Boxb, FI. Ind. II. 582 ; Ilf. Ind. 
FI. I. 307. 

Hab. Burma (according to Br. Mason). 

4. 0. URTTc.EFOLius, WA. Piod. I. 73 ; Hf. Ind. FI. I. 307. 

Hab. Ava (Wall) 

5. C. TiiTBENs, L. IMant. 566; Hf. Ind. E'l. I. 398. {C. trilocuhris^ 
Bunn. FI Ind. t. 37. f. 2). 

Hab. Profile District (Wall.). • 

6. V, rAscrcuBAiiis, Lamk. Biot. II. 101 ; Boxb. FI. Ind. II. 5S2 ; 
Hf. Ind. Kl. I. 398. 

Hab. Not unfre(pient in dried up river-beds in the swamp forests and 
savannahs between the Lboiii and Irrawaddi rivers in Pegu Fr. C. S. 

7. C. ACUTANOunus, Lamk. Diet. II. lOi ; Wight Ic. t. 739 ; Hf. 
lud. FI. I. 398. (O.fiiscus, Boxb. FI. Ind. II. 582). 

Hab. Very frequent not only in rubbishy places, deserted toungyas, 
etc., but also in the leaf-shedding forests, all over Burma up to 3000 I'uct 
elevation. FI. K, S. ; Fr. C. S. 

Echinocarpus, Bl. 

Consg>€ctu8 of species. 

Leaves entire, tufted-hairy in the nerve-axils beneath ; prickles of fruit strong, usually 
thickened at base, ... ... ... ... .. lH. 

Leaves eieiiatc-sernite or toothed, at least when young pubcruloiis beneath, the prickles 
longer, all thin and subulate, ... ... ... ...E, sterculiaccKs. 

1. F. Srouw, Bl. Bydr. 56 ; Miq. FI. Ind. Bat. 1/2. 109. (A\ 
mnrex, Bth. in Linn. Proc. V. Suppl. 72 ; Hf. Ind. FI. J. 399). 

Hab. Tenasserini, Thoungyecn, Ta-oo-road (Brandis). Fr, Apr. 
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Masters states that the prickles of F, murex are dilated at the base ; 
the Khasya specimens No. 5. Hb. or. Hf. and Th., however, exhibit not a 
••vesljjge of dilatation being simjdy incrass^te at base just as those of the 
Javanese plant. The sigun is a common tree in the hill -forests of western 
Java a#d there well-known to Dutch botanists. 

2. E. STEKCULIACEUS, Btli. ill Liiiii. Proc. V. Suppl. 72 ; Ilf. Ind. 
FI. I. 400. 

Had. Not unfrequent in the drier hill-forests of Martaban ; Tenassc- 
rim, Moulmein District (Falconer) ; Birma (Griff. G75). 

Eleeocarpus, L. 

Conspeelits of species. 

Suhcf. 1. MonocPi'aft. Authors ouspulate or anstate. Flowers usually rather largo, the 
petals silky-hairy, fringed or very mrely entire. 

* Petals entire with a few .short teeth at apex or simply fringed, not cut or 

cleft. Petioles eontiuuous, not genieidate-incra.ssate. 

O Infloreseenee and sc‘i)als outside almost glabrous. 

All parts glabrous, ... ... .. ... ,, E. pet hiatus, 

0 0 Inflorc-sconoe and sepals outside silky-pubescent. 

Olahrous; petals entire, acuminate; pedicels in* long, ... .. E. Qrlffifhu. 

(ilabrous ; petals deeply but simply fringed; pedicels 3 4 lin. long, ranmua. 

♦ * Petals 2-3-clett, the lobes jagged or fringed ; anthers glabrous or piibcru- 

lous. , 

0 I’etiole geniculate-thickencd at apex. 

t Inflorescence with long-ix‘rsistent leafy bracts. 

All parts also sei)als and inflorescence glabrous, ... ... ,„E. hmeteatus, 

f f Bracts of inflorescence small, very deciduous. 

y, Pacemes and sepals glabrous or nearly so, ...E. simplex, 
y y. Racemes and sepals more or less tomentosc or pubescent. 
Leaves 1-1 J ft. long, cuncate-ncuminate at base, acute; anthers shorter than the bristle; 

drupes jmberulous, the putamen slightly compressed, ... ».. E. grandifolitis. 

Lca\'es ti-l I't. long, rounded at the narrowed base ; leaves glabrous or nearly so ; puta- 
men terete, ... ... ... ... xE.rugosus. 

0 O Petiole continuous, not geniculate-thickencd at apex, * 

Glaiirous. Putamen long recurved-aculeate, ... ... ...E. grandiflorns' 

Piitameiiyacunose-tuhercled ; loaves blunt, very thick coriaceous, glabrous, E. UttoroJh. 
ISuhg. 2. Eluocarpi iJeri. Anthers blunt, or the longer valve sharply produced; flowers 
small ; petals glabrous. 

• t Putamen even and usually slightly rimosc, or obsoletely wrinkled. 

Calyx and pedicels glabrous. 

Leaves glabrous, blistered-spcckled and opaque; petioles long, thickened at the summit; 

anthers bearded, ... ... ... ... .. E, Jlorihundvs. 

T^oaves glabrous, opaque, acuminate; petiole not geniculate-thickened, .,,E. lanceafoliiis. 
Leaves glabrous, blunt or rounded at apex ; petioles short but slender, not thickened ; 
anthers naked ; drupes unknown, .. ^ ... ...E. hggrophilus, 

f f Putamen wrinkled or tubercled. Calyx and pedicels puberuloiis. 
y Petioles not geniculate-thickened at apex, 
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Leaves and petioles glabrous ; style long, exserted ; the longer anther-cell acute ; drupes 
globular, ... ... ... ••• ••• ganitms. 

Leaves beneath along the nerves and the short petioles densely puberulous ; style short ; 
anther-cells equal, blunt ; drupes oblong, ... ... „.KAacurmiis. 

>C X Petioles thickened at summit. 

Leaves beneath and the rather short petioles densely puberulous, .. K. WaUichii. 

Leaves and the long petioles glabrous { drupes oblong, ... ...E. robmins. 

All parts densely and shortly xnibescent ; drupe globular, ... ...E. sfi^uhiris. 

1. E. GiiirFiTiiii, Kurz in Journ. As. Soc. Beng. 1870, 68 ; Hf. 
Ind. El, I. 408. (Monoceras trichmitliera^ Griff. Not. Eicot. 518 t. 619. 
f. 2). 

Hab. Tenasserim, Mergui, in shrubberies (Griff.). FI. Dec. Jan. 

2. E. PETiOLATUS, {Monocera petiolata, Misc. in Hook. 

Bot. Misc. II. 80 ; E. inlegra. Wall. Cat. 2668 ; Hf, Ind. FI. 1. 408 ; E, 
oval is, Miq. in Suppl. FI. Sum. 406). 

Hab. Tenasserim (Helf. teste Masters). 

3. E. BRACTEATUS, Kurz in Journ. As. Soc. 1871. 48 ; Hf. Ind. FI. 
I. 406). 

Hab. Tenasserim, in tropical forests of Tlioungyeen (Brandis) ; Moiil- 
moin (Falconer). FI. March, Apr. 

4. E, simplex, Kurz MS. 

Hab. Tenasserim (Griff. 701). 

Evidently nearly allied to i?. lloxbT but differing in the sliape 

of tlie leaves and the glabrous racemes. The llowers conform to tliose of 
the preceding species. Griffith’s specimens from E. Bengal (No. 702) 
differ only by a puberulous inflorescence and may also belong here. 

5. E. GRANDiFLORUS, Smith in Eces Cycl. No. 5. {Monoceras Ian-- 
ceolahm, Hassk. Cat. Bog. 208; Miq FI. Ind. Bat. 1/2. 212; Momceja 
grandijlora, Hook. Bot. Mag. t. 4680 ; E. lanceolatus, Bl. Bydr. 129). 

Hab. Martaban, not rare along the banks of rivers in Toukyeghat 
District E.* of Tounghoo. 

6. E. OR iNDiFOLius, Kurz in Journ. As. Soc. Beng, 1872, 294. 

Hab. Frequent in the tropical forests of the eastern slopes of the 

Pegu Yomah and Martaban down to Tenasserim. Fr. F^ibr. March, 

7. E. BUGOSA, lloxb. FI. Ind. II. 596 ; Wall Cat. 2658. A. C. ; Hf. 
Ind. FI. I. 405. {Monocera riigosa, Wiglit lll. 1. 83 and Ic. t. 61). 

Hab. Frequent in the tropical forests, especially along choungs, of the 
eastern slopes of the Pegu Yomah and Martaban. FI. March, Apr. 

Masters refers Wallich’s E, rugosus to E. tulerculatus, lloxb. without 
giving his reasons for so doing. 

8. E. IJTTORALTS. T. and B, MS. 

Hab. Tenasserim, Moulmein (Falconer). Fr. Febr. 

jY. i?.— What I have from the Botanical Gardens, Buitenzorg, under 
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the name of Monoeeras oUimm^ Hassle, belongs to E rugosus. Tlie Te- 
nasserim plant (with which Griffith's No. 700 is identical) has very thick 
i»and obtuse leaves, and is in my opinion a distinct species. I have therefore 
retained the MS, name of Teysm. and Binnend. for the plant. 

9^ E. Vahunua, Ham, ap. Hf. Ind. FI. I. 407. 

Hab. Chittagong (teste Masters). 

Differs from E. prunifoUuSy Wall, solely by the silvery silk-hairy inflo- 
rescence and larger flowers. 

10. E. FLOiUBUNDUS, Bl, Bydr. 120; Miq. FI. Ind. Bat. 1/2. 210; 
Hf. Ind. FI. I. 401. (jE. serratusy lloxb. FI. Ind. II. 596). 

Hab. Frequent in the tropical forests, along choung.s, of the Marta- 
ban hills E. of Tounghoo down to Tonasserim ; also Chittagong. FI. Apr. 

The species is easily recognised in a dried state by its peculiar blister- 
ed opaque leaves. 

IJ. E. nYOBoniiLUS,* Kurz, MS. 

Hab. Frequent in the swamp forests of the alluvial plains of Pegu 
an<l Martaban ; also Upper Tenasserim (Pale.) FI. Jan. March. 

I looked for some time upon this species as a variety of E. pliotinice* 
folinsy but the habitat as well as the structure of the leaves arc inconsistent 
with such a view. It is nearest to E. lancewfolim, lloxb., but differs by 
obtuse or rounded leaves and beardle.ss anthers. 

12. E. LANCEJsroLrtJS, lloxb. FI. Ind. II. 598 ; Hf. Ind. FI. I. 402, 
Hab. Tenasserim (teste Masters.) 

13. E. Gajvituus, lloxb. FI. Ind. II. 692; llf. Ind. FI. I. 400. 
{Gnnitrus spheericusj Gjertn, fruct. II. 271. t. 139; Wight Ic. t. 60 ; E. 
cijanocarpus^ Mast, in Hf. Ind. FI. I. 400). 

Hab. Chittagong. 

11. E. lacunostjs, Wall. Cat. G858. . 

Hab. Not unfrequent in the tropical forests and along choungs in the 
moister upper mixed forests of Pegu and Martaban down to Tenasserim. 
FI. May, July ; Fr. March, Apr. 

• 15. E. Wallioiiii, (E. longxfolius^ Wall. Cat. 6682 ; Ilf. Ind. FI. 
I. 409.^011 Bl.) • 

Hab. Not unfrequent in the Eng and low forests from Martaban 
(Toi*kycghat) down to Upper Tenasserim ; also base of Pegu Yomah ; Ava 
(Wall.) 

1 have often met with the tree, but always without flowers or fruit. 
The leaves generally resemble E. Ganilrus but are puberulous all over 
or, in very old ones, only beneath along the nerves, and so are the petioles 
and branchlets. It appears to be a distinct species. 

36. E. noBUSTUS, lloxb. FI. Ind. II. 597 ; Wight Ic. t. 64; Hf. 
I“d. FI. 1, 402. (A\ Hvlferiy Kurz And. Hep. cd. 2. 32. and Mast. in. Hf. 
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liul. FI. I 402 E. sp. Griff. Not. Bieot. 517. t. 592. f. 2). 

Hab. Frequent in the tropical forests of Martaban and Tenasserim ; 
also Andamans ; and Chittagong*‘( teste Mast.) FI. Apr. May ; Fr. Aug. 

N. B. — E. cuneatus, Wight, is noted by Masters as growing in Chitta- 
gong, llinna, and Tenasserim. I do not know the species. Possil:Jiy the 
Burmese localities refer to lacunosus, Wall. 

17. E. STipULAius, Bl. Bydr. 121; Miq. FI. Ind. Bat. 1/2 210; Hf. 
Ind. FI. I. 404. 

Hab. In tropical forests of Martaban and Tenasserim, up to 3000 
feet elevation ; also llangoon District (Brandis). FI. May. 

Boiihlful species, 

1. E. LEPTOSTAcnYA, Wall. Cat. 2672 ; Hf. Ind. FL I. 403. 

ITab. Tenas.5erim (Helf. teste Mast.). 

M asters states that the species is very like E, rohustm but tliat tlie 
anthers are bearded, while in E, rohustus itself he tells us that the antli^grs 
are both bearded and beardless. 

2. E* LUCiDirs, Mast. in. llf. Ind. FI. I. 403, non Uoxb. 

Hab. Chittagong (Griff, teste Mast.). 

Masters identifies his specimens with lloxburgh’s plant, which the late 
Dr. Anderson haA already recognised as an Euphorliacca and whicli is 
Cleidion Javanieiim^ Bl. I doubt the correctness of the habitat given tor 
the reason that Griffith had never visited Chittagong. 

I have not seen E. ohlongus, Gmrtn. from Moulinein, 


LINEM 

Conspectus of species, 

T?'ib. L EULINJi^jE. Petals twisted. Perfect stamens as many as petals. Capsule 
opening septicidally. Herbs (jr small shrubs. 

1. lliUJti WARDTIA. (>alyx glabrous. Styles 3 or 4. Capsule 3-4-celle(l. 

2. Linum. Calyx glabrous or pubeseeut. Styles 5. Capsule 5-celle(l. 

Trlb. IJ. ERYTJI liOXYLEJK. Petals usually imbricate, rarely twisted, with a biuial 
sealc inside. Perfect stamens twice as many as petals. Fruit^a drupe. Slfinibs or 
trees. 

3. Euythroxylon, Petals with a double basal scale inside. Pedicels 1-tlowered, 
axillary. 

Eeinwardtia, Dum. 

1. B. Indica, Dum. Comm. Bot. 1S22. 19. (22. trigym, Planch, in 
Hook. Journ. of Bot. VII. 522; Hf. Ind. FI. I. 412. ; Linum irigynum, 
Hoxb. FI. Ind. II. 1832. 110; Bot. Mag. t. 1100 ; Sm. Exot. Bot. 31. t. 
17 ; Linum repens, Don. Pi-od. Nep. 182G. 217). 

Hab, Martaban, Karen country (Kiley) ; Chittagong. 
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Erythroxylon, L. 

Conspectm of speciest. 

§ 1. Erythi'oxylm. Styles free from tbe base. 

Lo^es oblong lanceolate, shortly acuminate glaiicescent beneath ; potlicds about ^ in. 
long, ••• ■■ •• ••• ... E. Kunthianum. 

• § 2. SH/iia. Styles united for alxnit 2 of their length. 

Leaves obovate or oblong, blunt j pedicels usually 3 lin. long, rarely longer, 

E. monogymim. 

Leaves broadly obovate or oblong, retuse; pedicels short, ... ... E. cunealam. 

1. E. Kunthianum, Kiirz in Jonrn. As. Soe. 13eng. 1872. 201 ; Hf. 
Iiid. FI. I. 414. {Sethia ? Kunthiana^ Wall. Cat. GS40, nonioii eliarta- 
ceum). 

Hab. Not unfroquont in the drier hill-forests, especially the stunted 
ones, on the Martabjin hills E. of Tounghoo, .at 5000 to 7200 ft. elevation ; 
also Tenasserim, top of Thoungyeen hills, (Parish). FI. March. 

2. E. MONO(tYNUM, koxi). CoroiH. PI. I. t. 88. and FI. Ind. II. Ml) ; 

Ilf. Ind. FI. I. 414, ( E. Indiciim^ Bedd. FI. Sylv. Madr. t. 81 ; tSethia 

ifdlca, DC. Prod. I. 570 ; Wight 111. t. 48). 

Hab. Pegu (accord. Dr. Mason). 

3. E. CUNKATIJM, {Urostigma cunentum^ Miq. in Hook. Lond. 
Journ. YI. 585 ; E, BurmannicumjQrdS, Not. Dicot. 408. t. 581. f. 3.; 
Hf. Ind. h'l 1. 414). 

Hab. Tenassei’im, from Moulmein (Falconer, Wall.) down to Mergiii, 
along the coast of Madainaca (Griff.). FI. Apr. 

MAL PiaillACEM 
Conspectus of genera. 

Tnb. I. MAljPKtlllTjJE. Carpels never winged, free or united into a fleshy or drupa- 
ceous 1- to 3-eelled fruit. Usually erect shrubs, with usually oi)po.site loaves and 
connate stipuh's. 

1. Malimohia. Calyx G-lO-glandular. Filaments at base glabrous. Ovary entire, 
2'.1-cclled, styles terminal and free. Drupes eoutaining 3 or fewer ercsted n'uts.^ 

Trih. II. IJIliKJ^. Samaras 1-3, oblupiely aeeiimbent to a short pyramidal torus, or 
* tliC car])els united into a winged indehiseeiit capsule. Woody climber or rarely 
ere*!!; shrubs or trees, the stipuh's minute or wanting. 

* StanFens deflnite, usually 10, all perfect. 

O Stylo 1, rarely 2. 

5. Hiptage. Ciilyx with a single large gland adiiate to the pedicel. Carpels 3- 
winged. Trees or woo»ly climbers. 

0 O Styles 3. (Vyx without glands. 

3. Aspidopteiiys. Petals not clawed Stigmas capitellatc. Samaras broadly 
uiiigod all round. Woody climbers. 

* * Stamens numerous. Styles 3, consolidated. Calyx minute, without 

glands. , 

-1. Plagiopteron. Capsules indeliiscent, 3-1-winged as in Jliptaye. Petals rc- 
fiexed. Woody climbers. 
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Malpighia, L. 

*1. M. COCCTGERA, L. sp.^pl. 611. {M. coccifera, L. sp. pi. ed. 

Ilchb. II. 371 ; DC. Prod. I. 578 ; Walp. Rep. V. 152 ; Bot. Reg. t. 5/?^).-* 
M. heterantJiera^ Wight 111. 138. t. 49). 

Hab. Frequently cultivated, and sometimes domesticated in rubbishy 
places round villages in Chittagong. FI. H. and R. S. ; Fr. R. S. 

Hiptage, Geertn, 

Conspeetits of species. 

Scandent diffuse shrub, branched almost from the base ; leaves larger, more acute and 
greyish green ; bark grey, ... ... ... ,..E. Benghalensis. 

A lofty climber, the stem simple, cable-like, up to 100 ft. long ; leaves smaller and broad- 
er, often bluutish apiciilate, glabrous and glossy, dark-green ; bark dark -brown, 

, ...H. ohiusifolia, 

A small tree ; flowers often pale pitdc with the usual yellow basal blotch ; capsule not 
ridged on top, the wings shorter and broader, obliquely truncate; bark dark- 
brown, ... ... ... ... ... candicgiis. 

1. H. BomiALENSTS, {Banisteria Benghalcnsis, L. sp. pi. 356 ; 11. 

Madahlofa, Gaortii. Fr. II. 169. t. 116. f. 4 ; Wight 111. t. 50 ; Hf. Ind. FI. 
1.418; memoM, Roxb. Corom. PI. 1. t. 18 and FI. liul. II. 

368). 

Hab. Not infrequent in the dry and open, especially the Eng, forests 
of Prome and M'^rtaban ; also Tenasserim, Moulmein. FI. March, Apr ; 
Fr. Apr May. 

2. R. ohiusifolia^ DC. Prod. I. 583. (Gartnera ohiusifolia^ Roxb. 
FI. Ind. II. 369). 

FTab. Rather raro in the tropical forests in the deep ravines of the 
Pegu Yoinah. Also Ava, Khakyen hills (J. Anderson) FI. March. 

It is difficult to give good characters for this species, but it is in my 
opinion certainly distinct. 

3. ' H. CANDiCANS, Hf. Ind. FI. I. 419. (//. arhorea^ Kurz in Pegu 

Rep. and in Journ. As. Soc, Bcng. 1873. 228). 

Hab. Frequent in the dry and eng forests of the Prome Dist^ct and 
there forming the upper dry forests. FI. March ; Fr. March, Apr. 

Aspidopterys, A. Juss. 

Conspectus of species. 

* Oynoba.se persistent after the fall of the samaras, conical, acute, exserted, 
surrounded by 3 smooth acute disk-lobes. 

Leaves tomontose beneath, acuminate ; ovary hirsute ;• nucleus of samara with or with- 
out a crest, ... ... ... ... ...A. nutans. 

Leaves tomentosc beneath, more or less glabrescent, apiculate ; ovary quite glabrous ; 
nucleus of samara with a crest, ... ... A, iotnentosa. 
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# * Gynobase absent after the fall of the samaras or minute and shorter tlian 
the disk-lobes, the thick t3-lobed often cup-shaped dhk usually wrinkled. 

Y, Samara nearly as broad as long;, wfth a vertical crest between the wiiij's. 
All parts, also the ovary, quite glabrous; disk in fruit about 1 liu. broad, ...A. vonatm. 
Leaves more or less puherulous along the nerves beneath ; disk doubly smaller, hardly 
wriiftled, ... ... ... ... ....4. llelferL 


yt, Y, Samara more than twice as long os broad, not crested. 

All parts glabrous ; ovary hir.sute, ... ... ... „.A. Roxhirgliil, 

All parts hirsute j ovary glabrous, ... ... ... ,..A. hiisuta. 


1. A. NTTTANS, llf Ii)d. FI. I. 421, non Juss. (J. lanuginosa, A, 
Jiiss. in Arch. Mus. Nat. Hist. III. 512 ; lliraa nutans, Itoxb. FI. Ind. II. 
447, non Wall.). 

IIab. Chittagong (Wall. 1057) ; Ava, Bliamo (J. Anderson). Fr. 

Jan. 

2. A. TOMENTOSA, A. Juss. in Arch. Mus. Hist. Nat. III. 511 ; Walp. 
Jlep. V. 299. (IJircea tomentosa, Bl. By dr. 225). 

•Hap. Not unfrequent in the tropical forests of Mnrtahan E. of Toun- 
ghoo; Ava, Khalcyen hills (J. Anderson). FI. March ; Fr. May. 

3. A. C()\cava, a. Juss. hi Arch. Mus. Hist. Nat. Hi. 509; Hf. 
Ind. FI. I. 420. 

Hab. Tcnasscrim, from Moulmein to Mergui. FI. Fr. Apr. 

4. A. Heleetiiana, Kurz ]\IS. 

Hah. Tenasserim, Moulnioin district (Falc., Heif. No. 923.) Plunioij 
(Wall. No. 1057 not in Cat.) FI, Febr. 

Nearest to A, coticam, from whidi it is distinguished by the different 
leaves and structure of the rctusc-narrovvcd samara-wings, the smaller 
almost not wrinkled disk-lobes, etc, 

5. A. EoxBURGiTiAJfA, A. Juss. in Arch. Hist. Nat. •HI. 511 ; Hf. 
Ind. FI. I. 420. {Triopterh Indica, Willd. ; Koxb. Coroni. PI. II. 32. t. 
100; Ilircea Indica, ]toxb. FI. Ind. II. 247). 

Hab. Ava ; (Tcnasscrim, Salween river, teste Hf.). 

•G. 'a. iimsuTA, A. Juss. in Arch. Mus. Hist. Nat. III. 512. t. 17; 
Hf. IikI.^^1. I. 421., {Hiraa hirsuta, Wall. PI. As. rar. I. 13. 1. 13). 

Hab, Ava, Taong-dong ; Proine hills. (Wall.) FI. Fr. Aug. Nov, 


Bouldfiil species. 

1. A. EOTXTKDiroLTA, A. Juss. ill Arch. Mus, Hist. Nat. Ill, 614 ; 
Walp, Hep. V. 299, (Ifircea rotundifolia, Koxb. FI. Ind. II. 44b). 

Hab. Chittagong (Boxb.) FI. March, Apr. 

Hooker refers this species to his A, nutans, but the description agrec.s 
hotter with tomentosa* 

18 
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Flagiopteron, Griff. 

1. P. STTAVEOLENS, Griff, ill Mad. Calc. Journ. IV. 244. t. 13 ; PIf, 
Ind. FI. I. 399. 

Hab. Tenasseiim, Mergui (Griff. 679). # 

ZTCOPRTLLEM 
Conspectus of genera, 

1. TniBUiiirs. Stamens 10. Pimits dry, composed of 6-12 cocci usually winged 
or spiny. Herbs with pinnate leaves. 

Tribulus, L. 

Conspectus of species, 

lowers 1-2 in. in diameter, the peduncles as long or longer than the leaves, T. Moides. 
Flowers P-f in. in diameter, the peduncles shorter than the leaves, ...T. lanuginosus. 

1. T. cistoides^ L. sp. pi. 654 j Jacq. Horfc! Sclicenb. I. t. 103 j Hot. 
Reg. t. 791 ; Ilf. Ind. FI. I. 423. 

Hab. Tenasserim, Mergui (teste Edgcw. and Ilf.). ^ ■ 

2. T. LANUGiNOSUS, L. sp. pi. 553 ; Itoxb, FI. Ind. 11. 401 ; Wight 

Ic. t. 98. (P. terrestrisj L. sp. pi. 554 j Sibtli. FI. Grsoc. t. 372 j Rehb. 

FI. Germ. V. t. 161; Hf. Ind. FI. 423). 

Hab. Ava, apparently frequent in the Irrawaddi valley ; Prome Dis- 
trict. FI. March, Apr. 

JV. B, — I am not sure whether P. terrestrisy L. and T, lanuginosus 
are not really different species. 

GEBANIAGEM 
Conspectus of genera, 

Trih, I. GFjUANTEM. Flowers regular or nearly so. Soimls imbricate. Glands al- 
ternating with the petals. Fertile stamens as many or 2 or 3 times as many as 
petals. Capsules dry, the valves elastically rolled upwards, or rarely indehiscent. 

1. GteBANiUM. Perfect stamens 10, or rarely fewer. Ovary-cells 2-ovuled. Cap- 
sule dehiscent, beaked. 

Trih. IL OXALIBEjE. Flowers regular. Sepals imbricate. Glands none. Stjgmas 
capitate. Ovary-cells with 2 or more ovules. 

* Capsule dry or nearly so, dehiscent. Herbs. 

2. OxALiB. Stamens 10. Capsule dehiscing loculicidally, the valves cohering with 
the axis. Leaves usually digitately compound. 

3. Biophytum. Stamens 10. Capsule dehiscing loculicidally, the valves usually 
separating from the axis to the base. Leaves pinnate. 

* * Berry fleshy, indehiscent. Shrubs or trees. 

4. Aveeehoa. Stamens 10, of which 5 often reduced to staminods. Styles dis- 

tinct. Ovary-cells many-ovuled. Seeds arillate or without ar^us. Trees with pinnate ^ 
leaves , ^ 

Ti'ih. III. JBAL8AMINBM, Flowers regular, Sepals usually coloured, the posticous 
spurred Anthers almost connate. 
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5. ImfatiensI. The lateral petals connate in pairs. Capsule elastically dehiscent. 

6. Hydroobba. All petals free. Drupes sappy, indehiscent. 

■> 

Oxalis, L. 

1. 0. cOEinCTrLATA, L. gp. pi. 624 ; Roxb. FI. Ind, II. 457 ; Wight 
Ic. t. tS ; Jacq. Oxal. t. 5 ; FI. Dan. V. t. 873 and X. t. 1753 ; Engl. Bot. 
XXIV. t. 1726 ; Sibtli. FI. ara3C. t. 451 ; Sturm. Germ. FI. 1. 1. 1 ; Rchb. 
FI. Germ. V. t. 199; Hf. Ind. FI. 1. 436. Salisb. in Linn. 

Trans. II. 243 ; Roxb. FI. Ind. II. 457). 

Hab. Frequent in rubbishy places, toungyas, garden-lands, along road- 
sides, etc., all over Burmah up to 3500 ft. elevation FI. Fr. oo . 

Biophytum, DO. 

Conspectus of species. 

Leaflets nearly straight, in 10-14 pairs ; flowers larger ; capsule usually much shorter 
than the calyx ; seeds obliquely transverse-furrowed, ... ...B. sensitivum. 

Leaflets very unequal at base, in 12-25 pairs j peduncles with a clubbed mass of bracts 
•atapex, ... ... ... ... ... B. adiantoides, 

Lcidets equal, in 10*20 pairs ; flowers smaller ; capsule almost as long as or a little longer 
than the sepals, small j slender herb, ... ... ...B. ReinwardliL 

1. B. SENSTTIVUM, DC. Prod. I. 690; Wight 111. t. 62. f. 9; Hf. 
Ind. FI. 436, (Oxalis sensitiva^ L. sp. pi. 622; Roxb. FI. Ind. II, 457 ; 
Bot. Reg. XXXI. t. 68 ; Jeacq. Oxal. t. 78 ; JB, Candolleanunij Wight 111, 
t. 02). 

Hab. Frequent in rubbishy places, on brick-laid paths, fields and toun- 
gyas, etc., all over Burma. FI. May, June ; Fr. R. S. 

2. B. ADTANTOiDES, Wight ap. Hf. Ind. FI. I. 437. 

Hab. Tenasserim, Mergui (GriflP.), 

3. B. Reiitwaedtii, Walp. Rep. I. 476 ; Hf. Ind. FI, I. 437. 

Hab. Not unfrequent on poor and rocky soil in shrubberies and in the 

dry and open, especially the Eng, forests all over Burma from Chittagong 
and Ava down to Tenasserim. FI. Apr. May. 

Averrhoa, L. 

Conspectus of species. 

Fruits sharply angled; seed arillate, ... ... ,..A. Caramhola* 

Fruit# bluntish angular; seeds without arillns, .. ,..A. Bilimhi, 

SI. A. Cabambola, L. sp.pl. 613; Roxb^Fl. Ind. II. 450; Griff. 
Not. Dicot. 455. t. 540. f. 4; Bedd. FI. Sylv. Madr. t. 39 ; Hf, Ind. FI. 
I. 439. 

Hab. Much cultivated in gardens all over the country, FI, H. S. 
and R. S. ; Fr. C. S.^ 

*2. A, Biltmbi, L. sp. pi. 613 ; Roxb, Fli Ind, II, 451 ; Bedd. FI. 
Sjlv. t. U7 ; Hf. Ind. FI. I. 439. 
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Hab. Earcly cultivated in Pegu and Tcnasserini. FI. II. S. ; Yr. 
11. S. 

The differences between A. (jaramhola and A. Bilimhi appear to 
to bo of generic value. 


Impatiens, L. 


Conspectus of species. 


* Ijoave.«i all opposite or ocoasioiitilly ioniately-wliorlod. 

Leaves ill most scs.sile j ilovvers riiUier large, whiys obtuse, tlio sptir long and slender, 
indexed, ... ... ... ... ,, J. Chin rv six. 

Exactly as the preceding, but the spur short and indexed, ... ...J. reticulata. 

Leaves on long petioles ; (lowers rather small, the wings acuminato, the spur short, 
iiieu rv ed, ... ... ... ... ... ,..J. circteoides. 

* * Leaves all alternate. ^ 

O Flowcu’s shortly racemose, umbellate or*corynibosc at the ends of the long 
peduncles. 

JiCiivcs petioled; flowers small with a long straight or curved spur, J. Tavoyij^na. 

O 0 Peduncles 1- or rarely 2- or 3-flowered, shorter than the leaves. 

Sp\ir usually much shorter thau the corolla, 
t Flowers 1-2 in. long. 

Stem succulent, the thichuess of a goose-quill ; leaves narrow, pubescent or glabresceni 
sliovtly petioled. (vSpur often very long and slender), ... .. J, Battiamim, 

Stem the thickness df the linger, short j leaves elliptic or ovate, ghibrous, long-])etioh'd, 

,..J. rariiihii, 


t t Flowers small. ' 

Glabrous, slender ; leaves hmg-petioled, narrow, ... ,,, ,, J. cfqnllipcs. 

y y spur longer than the corolla. 

Very slender, glabrous j capsule puberulous; flowers rather large, ,,.J, vhhejtora. 

1. J. CniNKbSis, L. sp. pi. 11328; II f. and Tli. in Linn. Proc. TV. 

119; Hf. liid. FI. I. 441, (J! fascicululu^ Lamk. Enc. JMetli. I. 859; 

AVigbt Ic. t. 748; Hook. Bot. Miig. t. 41531; J. hetcn'opl(ylla^y^i\l\. 'ii\ 
Eoxb. FI. Ind. ed. Car. II. 458 ; I. sciacCGy Coleb. in Hook. Exot. FI. t. 
137). 

Hah. Birina (Wall.) Tcnasserini (II elf.) ^ 

2. J. EETJCULATA, Wall. PI. As. rar. I. 19. t. 19 ; Ilf. Tnd. Flf I. 148. 
Hah. Common in the open especially the low forests and in cultivated 

lands all over Burma from Ava and Martaban down to Tenasserim. FI. 
Nov. Decb. , ^ 

Hardly more than a form of the preceding. J. tomentosa, Hcyiic, is 
staled by Hf. and Thoms, in Linn. Proc. to grow in Pegu, but the habitat 
is omitted in Hf. FI. Iiid. It seems to be the above species, at any rate 
the Wallicbian specimens cited belong here. 

3. J. circwoidesj Wall. ap. IH. and'Tli. in Linn. Proc. IV. 130; Hh 
Ind, FI. I. 453, 



Ill 


1874,] of the Burmese Mora, 

Hab. Rare in shady places in the moister upper mixed forest’s of the 
southern parts of the Pegu Yomah ; Tenasserim, Tavoy (Wall.) FI. Jan. 

4. J. Tavoyana, Bth. ap. Hf. and th. in Linn. Proc. IV. 146. 

Hab. Tenasserim, Moulmein District (Zwakabin j Thoungyeen, etc.,) 
down 4o Tavoy. FI. Octob. 

#5. J. Balsamtiva, L. sp. pi. 1328; Roxb. FI. Ind. I. G51 ; Hf. and 
Th. in Linn. Proc. IV. 131; Hf. Ind. FI. I. 453. (Jl Malayensis, Griff 
-Not. Dicot. 457. t. 576. f. 2 ?). 

Var. a. vuLGABis, Hf. and Th. 1. c. 

Var. p* COCCOEA, Hf. and Th. 1. c. (J. coccinea, Sims. Bot. Mag. t. 
1256). 

Hab. Much cultivated by all natives and often as wild in toungyas 
and in rubbishy places around villages. FI. H. S. 

6. J. Pakisutt, Hf. Ind. FL I. 456. 

Hab. Tenasserim, on limestone rocks near Moulmein (Parish). 

7. J. CABILLIPES, Hf. and Th. in Linn. Proc. IV. 135 ; llf. Ind. FI. 

1 . 3 ^ 56 . 

IIab. Tenasserim, Moulmein District on limestone rocks. 

8. J. viOLiEPLOiiA, Hf. Ind. FI. I. 457. 

Hab. Tenasserim, Moulmein (Lobb.) 

Hydrocera, Bl. 

1. H. TBiFLOBAf WA. Prod. I. 110; Miq. FI. Ind. Bat. 1/2, 132. 
{Impaliens nalans, Willd. sp. pi. I. 1175 ; Roxb. FI. Ind. I. 652). 

Hab. Not unfrecpient along borders of ditches, watercourses and 
ricc-fields of the Pegu plains. FI. R. S. 



142 


[No. 2 


On the Asiawc Species op Molosst. 

By O. E. Dobson, B. A., M. B., P. L. S. 

(Head May 7th, 1873.) ^ 

The Molossi are found in all the warmer regions of the earth, but ap- 
parently exist in greatevst abundance in the tropical and sub-tropical parts 
of America. They have been divided into several genera of which two only 
have hitherto been discovered in Asia ; of these Nyctimmus is alone, repre- 
sented in the Peninsula of India ; the other genus ChiromeleSf containing a 
single species C, torquatus^ inhabits the Malay Peninsula, Java, Sumatra, 
Borneo, and probably other islands of the Malay Archipelago, 

Although Nyctinomm has a distribution equalled only by Yespertilio^ 
extending through the warmer parts of the five great continents, a single 
species only, Ay has been known to exist in the Indian 
Peninsula. “ ^ 

Another species of Nyctinomm has been reported from China by 
Swinhoc, most probably AT. Cestonii^ Savi, also from Southern Europe. 

The total number of Asiatic species of Molossi known previous to 1873 
was therefore three, and to these I added in January 1873 a new and most re- 
markable species, •2V". JohorensiSf which Mr. Wood- Mason’s private collector'*^ 
obtained at Johore in the Malay Peninsula, and in this paper I shall de- 
scribe another new species from India (preserved in the collection in the 
Indian Museum) which had been confounded with N. plicafus. 

Genus Nyctinomus, Geoff. lUars connivent. 


Dentition : — in. ~ ; c. 


2 1—1 


1-1 ’ 


; p. m. 


2—2 

2 — 2 ’ 


m. 


3—3 

3—3’ 


a. Bars close toy ether in fronts their inner margins having a common 
jgoint of origin on the forehead ; tragus eccjganded and rounded off ahovc, 
(Subgonus, Dinops). 


Nyctinomus Cestonii. 

Dmops Cestonii, Savi, Bull, de Sc Nat., VIII, p. 286. 

Dysopes Cestonii, Wagner, Suppl. Screber Saugeth., V, p. 702.' 

'Nyctinomus insignia, Blyth, Cat. Mamm. Mils. Asiat. Soc. Beng. 

? Nysopes {Molossus) Riippelii, Swinhoc, Proc. Zool. Soc. Lond., 1870, p. 619. 

A specimen in the Indian Museum labelled by Blyth “ Nyctinomus 
insignisy Blyth” sent by Mr. Swinhoe from Amoy, undoubtedly belongs to 
this species. It is an adult male agreeing in every respect with specimens 
from Southern Europe, having also the peculiar throat pore concealed by the 
long hair of the neefe. I have no doubt that the specimen obtained also at 

* I have since ascertained that the specimen alluded to by the author was captured 
by my valued correspondent Mr, James Meldi*um of Johore. J. W-M. [Editor]. 
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Amoy, by Mr. Swinhoe and referred to by him under the name of 
BuppeUi belongs to this species also. 

This adds another species to the large number of Ghiroptera known to 
be common to Europe and Asia. 

Nyctinomus tbaqatits, n. sp. 

The shape of the tragus is similar to that of N, Cesfoniif and has the 
same relative size ; ears like those of plicatus but not connected by a 
band in front ; wing-membrane from the ankles ; calcaneum distinct, termi- 
nating in a lobe \ free portion of the tail shorter than in iV. plicatus. 

This species, though so very well distinguished from N. plicatus by the 
above-mentioned characters, resembles that species very closely in general 
aspect, and the measurements of the different parts correspond so closely 
that on a superficial examination it may be confounded with it. 

I found, in a bottle in the Indian Museum which had been labelled N. 
plicatus by Blyth, two specimens, of whicli one only was referable to that 
spepies, the other presented the characters enumerated above and so has 
formed the type for my new species. The Indian Museum has since receiv- 
ed other specimens of JVT tragatus from Rajanpur on the north-western 
frontier of India, and from Jashpur near Chutia Nagpur. 

I, Ears conjoined at the hase of their inner margins ; tragus very 
small, quadrate, (Subgenus, Bgsopes), 

Nyctinomus plicatus. 

Veapertilio plicatus, Buchanan, Trans. Linn. Soc., 1800, Vol. V, p. 261. 

Hyclinorms BengaUmis, Geoff., Desc. cle TEgypto, II, p. 130. . 

Nyclinonms tenuis, Hor.sf., Zool. Researches in Java. 

Mops Indious, F. Cuvier, Dents des Mammif., p. 49. 

Bysopcs plicatus, Ternra., Mouog. de Mammal., Vol, 1, p. 223. 

I have examined Buchanan’s type of this species from General^ Hard- 
wieke’s collection in the British Museum, also specimens of N. tenuis, 
Horsfd. from Java. The only perceptible difference consists in the attach- 
ment dF the wing;membrane. In N. plicatus although a strong raphd 
passes from the ankle along the tibia to the margin of the wing-membrane 
yet the latter can only be said to commence from a point nearly midway 
between the ankle and the knee joints, while in iV. tenuis the wing has its 
origin from the ankle joint or very close to it. It would be necessary be- 
fore separating the Indian and Javanese forms into distinct species to 
examine a large series of specimens as it is probable that intermediate exam- 
ples exist. 

To this section, distinguished by the very small tragus, and by the 
connection of the ears in front by a low band, belongs also AT. Mgyptiacus 
, from Africa. 



IJiri G. E. Dobson — On. the Asiatic Species of MolossL ^ [No. 2, 

c. Ears connected in front hy a deep hand produced upwards^ and 
posteriorly hy a second hand enclosing a hollow naked space between , on the 
crown of the head ; tragus small quadrate. (Snbgenus, Choerephon^). 

NtCTINOMUS JOIIORENSCS. 

Nyctinomns Johor ensis, Dobson, Proc. As. Soc. Beng., January 1873. 

I have nothing to add to my description of this very interesting spe- 
cies. The typo specimen preserved in the Indian Museum, an adult male, 
is the only representative of the species. It would be very desirable to 
obtain other specimens, especially females, as the peculiar cavity on the 
head between' the cars may be a secondary sexual character analogous to the 
frontal sac of some species of Ehyllorhina. 

Genus Chiromeles, Horsf. Ears separate^ distinct, 

^ . 2 1-1 1—1 3-%3 

Jt J.' — JL Z — Z o — 1> 

CjIIllOMELES TORQITATUS. 

Chlrom^Jes torquatu.^, ITorsfd., Zool. lloscarclie.s in Java. 

Chironieles torquaiua et caudatm^ Teiimi., Moiiog. tic Mauiuiiil,, I, p. 218 auu n, ]). 

348. 

The upper incisors are stout and placed close together ; the upper pre- 
molar is large fftid tricuspidate ; the 1st lower premolar is minute and 
wedged in the space between the canine and second prcmolar, which are 
close together ; the last u]lj)cr molar is less than half the size of the second 
molar. 


* Xaipf<pwVf Aristopliunes, Aoes, 129G, 1561. 
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(lleiul r>lli. is71). 

Aiioilujr season of research in the N. E. frontier lins added larofoly 
to iis terrestrial inoilusean fauna, and I was i)arli(Mdarly fori iiiiiitt' ainonir 
tlie smaller forms of the Cyelostomaeea. The Ali/(\ei j)ari ieiilarl\ seem 
to he iii(‘\luiiistil)le ; the dillerent speeies are V(‘ry local hut V(>ry per- 
sistent in eharaeter over eoni[)aratively small areas, and as tiny are iifenei ally 
ahiindant where they occur, the idea that tiny are accidental varieties is not 
supported. Very few have a wide V(‘rtical di4ril)uti(m and sevca-al c»)mnion 
forms of the Kluisi Hills, at a distance of 120 mih'S cast, in the Xaira 
country are ahsent or heconie very rare indeed, 'fhe whole section is a most 
interesting one anA illustrates a<lmirahly the many cluiuges that nature' will 
ring on any particular form of life, Avhen conlincd to particular habitats 
suited for their development and again subjected to all the slow alternations 
in climate, soil, Ac. that time produces. 

I give at the end of the paper a few additional notes as to the range of 
some species of the group previously dcscnh(‘d and again met w'ith. i^everal 
species id AJijcrci wlicu taken in a fn.'sh state are lound covenvd with a coating 
of earthy matter rendering them very indistinct an^l dillicult tf) find, especially 
as tlioy are to he generally found below the surface and uiuhn* the dead 
leaves and decaying bark and sticks that cover the ground so thickly in old 
19 
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forest. Dead shells may he sometimes seen in hundreds in the clearings 
after the cut jungle has been fired, when all the surface vegetable mould 
is burnt and the ground deeply fieated ; in this way many local forms 
landshells are destroyed off large areas as the country becomes cleared, and 
many of the more local species no doubt have thus died out. it 

Altcjeus tnflatus, n. sp., Plate III, Fig. 1. 

Shell depressedly turbinate, solid, pale ochreous horny, moderately iimbi- 
licated, smooth, finely sculptured on the swollen portion of the last whorl 
adjacent to the sutural tube. Spire conoid, apex blunt ; suture impressed. 
Whorls 41, the last very much swollen for the size of the shell. Constriction 
smooth, very short. Sutural tube moderate. Aperture oblique, circular; 
peristome double, solid, united, and reflected. Operculum concave, black, 
its position far forward at the very edge of the aperture. 

Dimensions, major diam. 0*28'' — 0*10," minor diarn. 019" — 0*13," alt. 0*15 
—0*11," diam. ap. 0 07." 

Hahitat. — I first noticed this shell in the collection of Mr. F. Stoliezka, 
who kindly allowed me to take it for figuring ; it had been found in Assam, 
but its exact locality was unknown. In the winter of 1872-73 I was fortu- 
nate to find it myself in the Naga Hills under Japvo Peak and again at 
Yeini, Phnnggum, and Oaziphimi at the head of ilie Lanier Uiver on the 
main water- shed. 

This shell in many respects assimilates to A. conmia, mihi, but is more 
openly uinbilicated j in another direction it has the character of the sub-genus 
JJioryx viz. in form of mouth, the short constriction, and position of oper- 
culum close to the edge of the aperture. 

ALYCiEUS STRTOATUS, n. sp., Plate III, Fig. 2. 

Shell pale corneous or amber, finely and evenly costuiated throughout. 
Spire depressed, a})ex blunt and darker coloured. Suture moderate. Whorls 
3L very little swollen, slightly constricted, with a single low ridge 

close behind the aperture, the constriction smooth Jind veiy finely striated. 
Sutural tube very short. Aperture slightly oblique, circular ; peristome 
single, simple, continuous, moderately thickened. Operculum ? 

Jlahilat , — Assam in collection Ferd. Stoliezka. 

Major diam. 015," minor diam. 0*11," ult. 0 08," diam. ap. 0*05,". 

This is another species of the short-sutural-tubed section of AJyccPUSj 
of which A. Khafsiacus (vide PI. Ill, Fig. 4, J. A. S. Bengal, Vol. XL, 
Pt. II, 1871) is a good type. The general and distinct costulation from 
constriction to ai)ex, particularly the form of constriction and mouth, mark 
it as a good species. It is more openly uinbilicated than A. Khasiacus, 
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I have an Ahjcceus from Darjeeling, found hy Mr. F. Stoliczlca, but as 
I possess but a a single much worn specimen, I hesitate to describe it more 

: it is very similar to A. Thcobaldi, Bs. from tbe Kbasi Hills, but is 
smaller with a more expanded aperture ; peristome less thickened, and the 
gculpiyro ai)pears to have been very fine ; 1 name it A. lenticuluSy and trust 
some day to get other specimens. Dimensions, major diam. 0*14," minor 
diam. 0 11/' alt. 0 08". 

Alyc-T^us Stoltczktt, n. sp., PI. III. Fig. 3. 

Shell globosely turbinate, thick, pale horny, finely and closely ribbed 
from the swell of the first whorl as far back as the end of the sutural tube, 
thence to the apex distantly and finely costulatcd ; narrowly umbilicatod, 
-spire conoid ; apex blunt ; suture well impressed. Whorls 4 rounded, the 
last swollen, then sharply constricted close to the origin of the sutural tube, 
again swelling and expandifig to the mouth. Constriction smooth with a 
few distant linos of costulation. The sutural tube peculiarly long. Aper- 
ture obli(|ue, circular ; peristome double, outer lip small, the inner much pro- 
duced and expanded into 2 broad shallow channels on the inside of the outer 
margin separated by a V-shaped thickening of the same (sec Fig. 
Operculum black, concave, of the usual multi-spiral form. 

Major diam. 0’31"— C*28," minor diam. 0*24"— 0*2(V' alt. 0.17"— 0'15," 
diam. ap. 0T2," sutural tube 0*15." 

JIaliiat . — Two specimens were obtained for me by Mr. Bellctty on 
Angaoluo Peak, Naga Hills at 7,000 feet, during field season of 1872-73. 
I found it again further to tbe east at Kezakenomih, and at the bead of the 
Lanier River at about 5,000 feet where the specimens were much larger. It 
conies near to the forms of A, Ingramiy W. Blf. var. and V, J. A. S. 

Bengal, Vol. XL, Pt. It, 1871) from the same range of mountains, but its 
tumid shape, and particularly the very produced aperture, render it a very 
distinct and well marked species. 1 have named it after that very* accom- 
pJ.isli(5d conchologist F. Stoliezka* of the Geological Survey of India. 

Alycjeus globulus, n. sp., PI. HI. Fig. 4. 

, Shell moderately iimbilicated, globosely turbinate, white, finely costula- 
lated on the swell of the first whorl, becoming gradually smooth thence to 
the apex. Spire conoid, apex flat and rounded. Whorls 4J, flat, the last mo- 

* Since tliiif paper was written, tlio sad news has reached us that this highly gifted 
naturalist — to whom all readers of this Journal and 1 personally owe so deep a debt of 
gratitude, and who to many of us was a dear and cherished friend — had succumbed to 
the exposure when in Yarkund and on his return journey 'to Leh. It may be truly said of 
Stoliezka that he gave his life to the very last, and died noldy in the pvu’suit of Science. 
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derately Swollen, then sharply constricted and again enlarged by a ridge, 
from wliich emanate four minor longitudinal ridges on the expanded portion 
of the ]3eristome. Constriction ifarrow, close to sutural tube, this is modcf, 
ate in length and about equal to the distance of its base to lip. Aperture 
much ex])anded, oblique, round, angulate above, waved on outer inargjn and 
cliannidled within; the outer lip of peristome thin, slightly recurved on tlio 
inner lower margin. Operculum black, multi-spirial, concave. 

JVtajor diam. 0'20," minor diam. 0*16," alt. 0*1 i," 

Rahilat. — Phunggum, a Naga village at head of the Lanier valley, at 
5,000 feet, where it is abundant. 

It is near the crispalus form described in my last })aper. Its larger 
globose form, long sutural tube, and more open umbilicus, mark it as 
distinct. 

Alycjeus utcuenatus, n. sp., PI. Jll, Fig. 5. 

Shell moderately umbilieated, sub-turbinate, pale corneous or nearly 
white, fine close ribbing on swell of last whorl, extending to beliind the fer- 
niination of the sutural tube and thence to apex very linely and evenly cos- 
^tulated. S})ire depressedly conoid, suture iin))ress(‘d, apex blunt. Wliorls 1«, 
the last moderately swollen, constriction rather wide, follow(‘d by a single 
well delined high ridge close behind the exj)and(Ml portion of the aperture 
where it is delinecTby a sharp narrow costuhvte rib. Tlie (‘xpanded portion 
anterior to this is longitudinally waved on s\irlaee, produced by two deep 
triangular grooves situated well within th(‘ aperture and on outer margin. 
Sutiiral tube short. Aperture oblique ; peristome round, slightly angular 
above. ()j)ereulum, pale horny, concave. 

iMajor diam. 0*14,'' minor diam. 0*10," alt. O’OO," sutural tube 0*42." 
lluhilal. — Koi)auiedza Peak Naga Hill, 8 — 0,000 feet, in forest. 

This shell belongs to the same group as the last and is very close to A. 
crenalusj iiiihi (vide plate 111, dig 5, J. A. S. Jh, Pt. 11, 1S71), but the 
longer sutural tube and the strongly crenated peristome of mark the 

distiiietioii, 

ALTCiEUS SEUBATUS, n. sp., PI. Ill, Fig. d. 

Shell very closely umbilieated, turbinate, rather thin, pale corneous or 
dark brown, iincly costulatcd on tumid portion of last whorl, rest of shell 
smooth with shining surface, suture moderately impressed. Spire conoid, 
apex pointed. Whorls 4, rounded, the last very slightly tumid, constricted 
and enlarged into a low recurved ridge. Sutural tube moderate. Aperture 
sub-vertical, circular, very finely notched on lower and outer margin ; peris- 
tome double, thick, the outer reflected on the inner margin. Operculum 
thin, pale horny, flat in front. 
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Major cliam. 0*10/' minor diam. 0*09, " alt. 0 09/' sutural tube 0*75." 

Ifnlifat . — Laiscn Trigl. station, Muni|>ur IJ ills; rare, suine eight speci- 
•Hens only having been fomid. 

In the thiek(‘ned rounded form of the p(‘risiome this species assimilates 
to A. 9 oniciis^ but the minute notches on the inner margin are peculiar and 
unlilic what is seen in any form I am actpiainted with. It seems intermediate 
between the above and A. duu/oulus. 

AlYC.TIIIS MULTIllUOOSUS, n. sp., ri. Ill, Fig. 7. 

Shell depressedly sub-tui'hinati*, rather openly umhilieated, translucent, 
pale corneous, smooth glistening surfaca^, very minute ril)i>ing lU'ar sutural 
tube, Spire llatly conoid ; whorls 4, Hat, the last very little swollen, con- 
stricted and enlarged again towards tlu; aperture into a zigzag-shaped ridge 
or what might be described as three parallel and connecte<l ridges. Sutural 
tube short. A] lerture ()bli([U(*, circular ; peristome double, both continuous 
and the out(‘r slightly reflected. Operculum ? 

Major diam. 0;12/' minor diam. 0'08." alt. 0*08," sutural tube 0.037." 

ILfhitat , — Hills at head of the Lanier Liver, Naga llilhs, about 5 — 
0,000 feet, rare. 

A close ally of A. KJiasiacuSf mihi, but a much smaller shell ; the 
many ridged area near constriction, liowever, is a wide departure from that 
form. A large var. of A, Khnsiacus occurred at (’iazi[)hima and, as an in- 
stance of local variability in this genus, a few of the specimens have a slight 
tendency to a limbriated p(!ristome as in A. crenafus, mihi. 

Altc.eus (DroiiTx) ouapuicus, W. Blf., var. minor, PI. Ill, Fig. 8 . 

This shell is much smaller than grapMeus from the Khasi Hills, &c., 
and is hjnger in spire with close eostulation throughout. 

The ditha'cnces though persistent in Naga Hill .specimens are not sufli- 
cient to make the form distinct. 

• Slajor diam. OTO," alt. 0*12." 

^ AiiVC.iiius iJuRTTT, n. sp., Plate III, Fig, 9. 

• Shell turbinate, openly umhilieated, thick, pale ochreous ; shallow but 
well marked ribbing on swell of last whorl and tinely costulatcd on the a]i)ex. 
Spire conoid, apex sharp, suture well impressed. \V liorls 5, tlui last moder- 
atedy swollen, constriction very slight, short, and smooth up to the peristome, 
sutural tube moderate, rather large at base. Aperture ohliipie, laterally oval, 
angular on inner upper margin, with 4 Avell marked notches on the outer 
margin ; peristome tliickencd, double, well relleetcd, inner lip continuous. 

Major diam. 0*22," minor diam, 0*19," alt. 0 15." 
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Hnhitat . — Foot oC the Bhutan Himalaya at the debouchement of the 
Barowli Bivcr, Assam •, collected by Mr. J. Burt, to whom my tlninks are 
due for this and some other interesting sliells. 

It is close to A. poJyyonoma, birt the form oftonstriction is slightly dif- 
ferent, the peristome is well crenulated, and the sculpture strong(^,’. At 
Kainakia hill near Gowhatty, I obtained specimens of an Ahjeceus still 
nearer in form io pohfgouoma^ only that the sutural tube is but about half 
the length, ending abruptly, while in polygonoma it is long and thread- 
like. I shall describe it in my next paper. 


A. crcnalits was found as far east as Shiroifurar, also at Kezakenomih 
and Yemai. 

A. Inqrami^ var. is the commonest form in the Naga Hills and has a 
great range in altitude, being found at Dimapur .in the Hunsij i valley imdor 
300 feet and as high as 7,000 feet at Khunho Peak on tlie Burrail range, also 
at Laisen Hill and Sikhami, and on the cast side of the Munipur valle^^oii 
the slopes of Nongmaiching and Mungching. 

A, Nagnensis I have from Kezakenomih, Kopamedza, Prowi, Laisen, 
and Nongmaiching. 

A. Khasiaciis occurred as far cast as Kopann'dza Peak, where it was 
associated with the nearly allied form above described, A. miilliruyosus. 

A, nniuldf Bens, is a very abundant shell all along the Burrail range, 
it rctain's the type form more persistently than any species ^of the genus 
known to me. Very line lai\ge specimens were collected at Kezakenomih, 
Naga Hills ; dimensions, alt. 0'20," diam. 0*20". 

A. cUagoniits and A. crispatus^ I found again in the Dunsiri valley, 
Dimapur, and lower spurs of the eastern Burrail. 

A. j)^'oseclns\ Bens., so common in the Khasi Hills, is very rare in the 
eastern Naga Hills and 1 procured 2 or 3 specimens only ; these shew a 
transition, for they are not quite identical with the type form from Teria Ghat. 


Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 


Explanation of Elate III, 

1, la, Ih, Ir, Irf, Alycmis in flatus. 

2, 2a, 21), ' „ slriyatus, 

3, 3«, '3b, „ Stoliczkii, 

4a, lb, „ globulus, 

5, ha, hh, „ bicreimlus, 

{}, G«, 0&, „ serrutus. 


7, la, 

8, 8rt, 

9, da. 


nmltirugosus. 

{Diorgx) grai)hicus, var. minor. 
Jiurtii, 
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Fourth ltrt of rtrrs principally from the Naqa KrLLs and IMunipur, 
jNcr.uDfxa OTirERS from the Xhasi, Gaho, and Tipper ui llrriLS. — 
By Major H. H. Godwin- Austen, F. B. G. S., F, Z. 6\, Deputy 
Super^lemlent, Topographical Survey of India, 

(With Plates IV— X). 

(Hoad May 6tli, 1871). 

In advertiiit? to the hope expressed in my former papers, tliat tlio lists 
of birds from the N. E. frontier might be added to by meml)ers of the Sur- 
vey Pnrty ; I have to thank^several members of it for tlie aid th(‘y alforded, 
and espeelally are my thanks due to Mr. Wm. llobert, who was working 
diiriug tlie field season of 1872-73 in the Garo Hills. 

I must remind all connected witli these survey operations that as they 
p(‘netrate to the eastward, no liner field for ornithological research can ho 
now found in India, as is shewn by the many beautiful new forms, 
tlijii I was fortunate enough to obtain during my visit to the Naga 
Hills and M unipur in the winter of 1872-73. Ten of the.si have been de- 
scri1)ed by me in the P, Z. S.,one in the ‘ Annals and IMagazine of Natural 
History,’ and Mr, Gould has described one in the ‘ Hirds of Asia.' I have 
introduced th(‘so descriptions again to render the paper of more use to orni- 
thologists in India, into whose hands it is likel^^ to fall. 

This fourth list contains 112 species, which with 380 before recorded 
brings the number collected up to 402. 

I have adhered to my former re.solve not to bring into the list any bird 
which has not been actually bagged, the record of species seen on the wing, 
es])ecially of the smaller duller hirds, not being of any real value. • Thus 
some vajry common forms are still absent. A few corrections have to be 
made in my former lists and some further detail is necessary regarding two 
or three birds thatVere brought into List No. 3, which was prepared some- 
what hastily. I supply figures of seven of the new species, which will go 
Some way, J trust, towards eoimterbalanciug the imperfections which the 
paper may contain. 

In the determination of the species, I have received very cordial as- 
sistance Irom Lord Walden, wliose line collection from British India and 
^lalayana aided most materially. In expressing thank.s for assistance 
allorded, I must also include the nanie of Mr. K. jl. Sharpe, in charge of the 
ornithological branch at the British IMusciim, who was always ready to 
place his time and the collection at my disposal. 
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20.* Hiehax eutolmos, Ilodg. 

« 

Garo Hills. A]>pears never to bo a common bird any where. I received 
two skins from the above hills, where it was obtained by Mr. Wm. Eobert. 
I never saw it on tlic east of the Khasi Hills, where it appears tef be re- 
placed by IT. iiifilanolrucosy lilyth. Their habits are Shrike-like ; they sit on 
isolated dead tree's in tlui forest clearings and sally off from time to time 
to seize some insect. 


37. Ltmnaetus KiExrEiar, Do Sparro. 

This rare and handsome Hawk Eagle was obtained for me by Mr. 
W. Eobert of the Tc^pographical Survey in the Naga Hills during the cold 
season. 

Length of wing 15-75," tail 10," tarsus ’3 05," bill from gape 1-5" 
Theivi is a fine speeinien set up in the British Museum, liare everywhere 
it appears to have a great range. 

5Ga. Milvus melanotis, Tern, and Schl. 

I obtained this species in February in the Munipur valley ; but it was 
not numerous. , 


80. GLMTcmTiTAr BuonLET, Burton. 

Naga Hills. This bird i.s not common in these hills ; its monotonous call 
at night is not so often heard as about iMu&soorie in the N. W. rrovinecs. 

S2a. Ilnurxbo CAmwK'A, Sav. = Hikundo TriFiKur, Jordon. 

My specimens from Munipur are evidently idaitical with Jordon’s 
bird obselved at Dacca in June, it was the only form in Munipur in Feb- 
ruary and March, and very nnmerous at linphal the capital ; it was tlieii 
commencing to breed. Darjeeling specimens in the collection of Lord Walden 
are still more like Cuhirica from Egyjit. 

tW. d O," T. 3-1, t". 0.1," Bf. 0-3." , 

Jlirimdo (jultiiraUs, Scop, is the form I obtained in the Naga Hills 
at about 5000 feet in January and February, and recorded from the Khasi 
Hills as y/. in my fir-st list. Specimen from Naga Hills meiiaures, 

■W. 4 5," T. 4'3," t. 0*45," Bf. 0 3." At Shillong 1 did not notice them in 
any number until about July. 

* The nuiubers refer to those in “ Jerdon’s Birds of India.” 

t Throughout Ihis paper L. stands for Length, W. Wing, T. tail, t. tarsus, 
Bf. bill at front, Bg. IjiII at gape- 
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100«. Cypselus subpubcatus, 

This is, I think, the first record of tho*oecurrence of this species within 
the Indian area. I observed a few pairs in June breeding in the cliffs. that 
overhai^ the falls of the Umki*au” at Shillong. Th'ej were not easy to 
obtain, and the first I shot fell into grass so far down that it was never found ; 
however, a day or two after I secured one, and after this they soon left the 
place. I could not get at the nests. My speeinien iigrees with those from 
Amoy and Malacca in Lord Walden’s collection. 

Wing, 5*1,'' t. 0*5," bf. 0*23." It will probably be found in all similar 
deep valleys with precipitous sides that occui* in the Khasi hills. 

lOSa, Capbimulgus jotaka, 5, Schlegcl. 

I shot this bird near the IJnishirpi falls on tlie 29ih May. It got up off 
the i)ath and innnediately sot'tled again about 10 yards off on tlie o[)en [)ath, 
on again putting it up it did the same. Captain Eadgley, wlio was walk- 
ing r)eliiiid me, called out that he had found the eggs. 1 then put the bird 
up a third time and brought her down. The eggs were laid close in under 
the roek on side of the path lying on the bare ground with no signs of any 
thing in the way of preparation for them or the young. The two eggs are 
of a dull white, blotched with three shades of umber and one shade of ashy 
brown : in the one they are distinbuted pretty evenly throughout and this is 
synmietrieal ill form, the minor axis being in the centre of the length : in 
the other the markings are mostly confined to the larger end and the 
shape is rounder : 

1st. major axis 1*22, minor axis 0*88.''' 

2nd. „ 1-lQ/' „ 0*91." 

» 

Another ? was obtained by me near the village of Sopvomah in the 
Naga Hills, in January, at an elevation of 5000 feet, which, Lord Walden 
tells me, is identical with Japanese and Burmese individuals. * 

Cuj^Timdgm is a common bh-d at Shillong during May and part of 
June, aftf^’ which I did not hear their chukking noise so often, and at the time 
I started for Calcutta in August, they had apparently left the vicinity of the 
statipn owing probably to the increased rain-tall. 

114. Capbimulgus mo:nticolus, Franklin. 

From the Garo Hills. 

W. 7*55," T. 4 85," t. 0* 83." 

122. ' Nyctiobnis Atiiebtoni, Jard.^and Selby. 

Garo and Naga Hills. 

20 
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126. Eitbystomus ohientalis, Lin. 

This beautiful Holler is essentially a forest bird and was seen on several 
occasions on the Dunsiri. They frequented tlie trees that surround the large 
tanks at Dimapur, and I shot my specimens there. 

14iO. Hombaius nicoRNrs, Lin, 

Several fine specimens were brought in by Captain Hadglcy and Mr. 
Chennell from the Tipperah Hills. In the Naga Hills I observed four 
large Ilornbills, which I believe were this species, near Tellizo Peak, iu 
January, — the only Hornbills seen in that part of the hills, no fruit thou be- 
ing ripe. In the low Dunsiri forest, at that season of the year, Hornbills 
arc very numerous. 

The Tipperah birds were very fine, their dimensions greatly exceeding 
those given in Jerdon’s ‘ Birds of India the largest measured as follows : 


Wing 21*5," tail 19 0," tarsus, 3 0" 

Length of hill along commissure to gape, i2 0" 

Bill in a straight line from point to gape, 30.75" 

Length of bill over culinen to posterior of casque, .. ••»••••. 16'5" 

Depth of bill at centre of casque (highest part), 4 5" 

Length of cas(jue, 70" 

Breadth of casque at base, 3 08" 


Orange pink above, pinkish yellow on side of upper mandible and very 
red at the point j the lower is wax-yellow, 

ir>G. Pic us CATiTrirABTiis, Hodgson. 

One specimen was got in the Naga Hills in the rather open country 
near Sikhami. 

$ Description. Upper parts pure black. Primary coverts tipped white 
secondary wholly white, forming a very large wing patch. The white spots 
on both webs of the alars are arranged thus : 

Primaries. 1st 2nd 3rd 4th 5th 6th all the rest. 
Inner web. 2 3 3 4 4 4 r 4 

Outer web. 1 5 6 6' 6 6 4 

V ^ ; 

tipped white 

Tafl coloured diagonally buff* on 3 outer tail feathers, which have a 
subterminal black spot,, and tlie two outer either with a narrow black bar 
or two spots. Both above and below the eye pure white, bulfish on the car- 
coverts and frontal band ; white at base of lower mandible, becoming half 
on lower throat, and pale ochre on breafrt and abdomen, much streaked with 
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black particularly so on former. A Black baud from base of lower mandible, 
down side of neck, fading into the streaks of the upp(3r breast. Occiput and 
side of neck crimson extending round behind ear-coverts and crossing the 
black line from the gape forming a gorget in front. Under tail-coverts pale 
crinisoia. 

It is called “ Khupi woi ru” by the Aiighami Nagas, 

IGl. HiPOPicus HTPEiirTHiius, Vigors. 

Naga Hills. 

Wing black, the primary coverts tipped white and the primaries spot- 
ted on outcr-web. Tail black, two outer feathers barred black at tip, the ante- 
penultimate tipi)ed brown and with a single white spot. Bill pale yellow 
beneath. 

1G8. MuLLEETPicrs PULVERULENTUS, Tcmm, 

Mr. Wm. Itobert sent rne tliis large form from the Garo Hills. 

«Bill greenish grey, lower mandible pale at tip. 

176. VeNILIA PYRBUOTIS, Hodgs. 

Naga Hills. 

177. Gectnulus GiuNTiA, McClelland. 

<? and ? from Garo Hills. 

The female wants the dull crimson on fore part of head and there is 
1(5S8 yellow in the dull green of head and neck, the former in front is dull 
ochraceous. 

201. CiTOULPS POLiooEPHALiJS, Latham. 

Tliis bird was very abundant at Sliillong in the early summer months, 
and I obtained it in every phase of coloration from the intense rufous to 
tlie pure ashy. The jieculiar loud call is heard all over the Pine foiv\sts and I 
observed that sometimes the bird when perching sat along the braiiol’, alter 
tile maimer of Ca])rmiilgHs, 

^ • 205. Hierococctx vaeitjs, Vahl. 

Garo Hills. 

21 U. CiniYSOcoccTX XANTnoEiTYNcnos, Horsfd, 

Tliis lovely bird from Hill Tipper/ih was obtained there by Mr. Ross 
Mangles, by whom it was given to me. 

212. CoccYSTES MEEANOLEUCos, Gmel. 

Was rather a common bird at Shillong in^Juno. I have often wit- 
nessed the noisy way in which the males chase the female and Blyth’s de- 
scription is very true ; a female measured — 
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L. 126/' W. 5-9, " T. 7*25/ L 115;'' Bf 0*8;" irides very dark brown, 
legs pale plumbeous. The contents of the stomach of this bird were 3 of 
the large hairy caterpillars (3^ inches long) so common on the grass-lands 
in the Kliasi Hills. This female had at least 10 eggs in ovary, which 
presented no very great ditference of gradation in size. The caeca w«?e 0*95" 
in length, intestine 

213. CoeeXSTES COEOMANDUS, Lin. 

I have received this bird from the Garo Hills and from Hill Tipperah, 

227. /Etiiopyga Goulbijs, Vigors. 

i obtained at Mezimil), Naga Hills, at head of the Lanier River, at 
6000 feet. L. 5-8." W. 2*08," T. 318, /. 0*55," Bf 0 58 " It has a steel 
bine spot below the ear-coverts not noticed by Jerdon. The crimson extends 
over the eye as a supercilium and the lores are black, 

228. il^lTllOPYGA TGNICAUBA, Hodg. ^ 

This was rather a common bird in the Naga Hills at 5000 feet in 

January ; generally seen in vicinity of the villages, in its winter dress. In my 
specimen the breast is not dashed with red at all, being quite plain orange 
yellow towards abdomen, and the female has no red about her at all. My 
female spccimcnlias a slight trace of red just appearing on the feathers of 
the nape and back of neck. I fancy they ascend to breed about 9000 feet. 
Saturata was common at that altitude in April. 

237. Dlcjeum cmiYsoEHffiUM, Temm. 

On the Samaguting ridge, NeclarinidcB were very common in the winter 
months, and I ^obtained this comparatively rare bird near the station in 
December. The irides are bright red, legs black. 

L, 3*9," W. 2 3," T. 11," t. 0-52," Df. 01." 

233ff. Leptocoma Hasselti, Temminck. 

From Hill Tip]:)erali ; added to my collection by Mr. Ross M[jingles, B. 

C. S. 

242. Pachtglossa melakoxantha, Hodgson. 

Shot at Sopvomah, Naga Hills, in December. 

I ^as fortunate in discovering this curious form so far to the east- 
ward in a new locality, it having been hitherto only known from Nipal and, 
I think, Ceylon. Jerdon says that the upper tail-covei*ts are green, in my 
specimen they are concol 9 rous with the back. The irides are rod and tlio 
legs dark plumbeous. Bill black. 

Wing 2-9," T. 1*8," 0-6/' Bf. 0*3." 



157 


1374 ,] Manges of the N, M, Frontier, 

Description. Above, all dull duslcy grey, tail darker and brightef , Wing 
black, the secondaries sepia-brown. Sides of head same as the back. A 
white streak extends from base of bill dowti the centre of throaty some white 
about the sides of breast. Lower breast, abdomen, and under tail-coverts 
brighji yellow. The two outer tail-feathers with a white spot on inner web 
close to the tip. Inside wing white. 

244. Ceiituia. ntpalensis, Hodgs. 

A single specimen from the Naga Hills. 

24iSa. SiTTA NAOAEivsis, Godwin- Austen, Plate IV. 

Was first noticed at Sop^omah in the Naga Hills last winter and I 
obtained several specimens on the watershed at about GOOO feet. It has 
been described by me in the P. Z. S., 1874. I give a drawing and de- 
scri[)tion. 

Description. Above slaty blue, wings and centre tail feathers same colour 
but paler. Quills dull pale black. A black streak through lores extending to 
car-coverts and down side of neck. Beneath dull dirty white, purer on chin 
and throat, with a few white feathers bounding the ear-qj^verts. Planks 
thighs and under tail-eo verts dark nisty chesnut, all the latter with a ter- 
minal white spot. Outer tail feathers black, a white patch on inner web 
of the three outer, which are tipped grey and terminally black on outer web, 
white on middle portion of the outer web of the outermost tail feather. 

Bill black above, grey below. Iridcs dark brown ; legs green black. 

L. 4.9," W. 3 0," T. 1*75," f. 0*68," Mf 0*58." spread of foot 1-2." 

2G0a, Lanius collxjbioihes, Lesson = iiypoleucos, Blyth. 

Pound in the Iril valley, Munipur, in February and March, rare ; this 
and L. teplironotus were the only Shrikes seen in Muiiipur. L. 7*5," W. 
3*5," T. 3*8," 1. 1*0," Bf. 0*58." 

280. ClITBIA nOTTENTOTA, Lill. 

.Garo and Khasi Hills. 

289. Tchitrea afeinis, A. Hay. 

Samaguting, April, d in full plumage. 

L. 8*5," W. 3 0," T. 11*25," t, 0*58," Bf. 0*65." 

310. Muscicapula supERcrLiARis, Jerdon. 

Young agrees with a drawing by Dr, Jerdon of the above ift immature 
plumage j my specimen is from the Naga Hills. 

831. Muscicapula cestioma, ITodgs. 

Hr. Jerdon had told me that he obtained this rare Fly-catcher in the 
isolated dense patches of forest, on the north side of Shillong Peak in the 
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Khasi Rills ; on my return to Shillong T looked for and found it tolerably 
numerous, getting some 8 specimens in May and June. 

$ Description. Above, side bf neck, and upper breast cyaneous blue ; 
wings and tail are black edged with same. A narrowish white line from base 
of lower bill to breast, which, with abdomen and under tail-coverts, ^ pure 
white ; legs dark brown ; bill black. 

L. 4*5," W. 2*4," T. 1‘78,' t. 0-6," Bf 0-42/' 

I did not obtain a female, but it would appear, from a drawing by 
Dr, Jerdon, to be dull olivaceous above witli white tliroat and breast. 

323«. Erythhosterna sordiua, n. sp. 

Three specimens of this bird were shot under Japvo Peak in January ; 
having fiiih'd to identify it, I believe it to be undciscribed. 

Description. Above dull olivaceous brown, ochraceous on rump and upper 
tail-featliers. Tail umber-hrow'n slightly tingeeb with ochre on outer web. 
Quills same as tail and pale-edged. The primary and secondary coverts very 
slightly tipped pale so as to form an inconspicuous bar on the wing. ’' A 
pale ring round eye. Lores and ear-coverts dull grey with a I’ufous tinge. 
Beneath dull lutescent, darker on flanks. Centro of abdomen and under tail- 
coverts white. 

L. 5*25," W. 2-6," T. 2*1," L 0*5," Bf. 0-23." It is somewhat similar 
to E. leucura hu^the white basal half of the tail feathers in this last-named 
bird distinguishes it at once. 

322. SiPJiTA erythraca, Blyth and Jerdon. 

This rare bird occurred under Japvo Peak, Naga Hills, at GOOD feet. 

L. 5 0," W. 2'y5," T. 2*2,''' t, 0 0,^' Bf. O’lio." A single specimen was 
procured by Jerdon at Darjeeling, 

825. Erytitrosterna aoojiiV.uts, ITodg. 

I Iv'ive'this sombre coloured grey Ply-catcher from the Ihang valley in 
Munipur and from Shillong in the Khasi Hills; the specimen from the 
former locality measures, L. 4*0,'' W. 2*2, T. 16, '' t» 0.58," Bf, 0‘33." 

c 

326. Eryturosterna maculata, Tickell. 

Obtained in the Naga Hills by Mr. Wm, Eobert, extending its range 
considerably to the eastward. 

346. Pitta cucullata, Haidlaub. 

Given to me among other specimens from the Tipperah Hills by Mr. Boss 
Mangles. It is worthy of remark that now after 3 years of collecting 1 have 
never seen a Bitta on or near the northern range of hills south of the Brah- 
maputra (commencing with the Garos, and thence to the eastward) save the 
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large dull coloured form of Ground Thrush, Hgdrornis NipaUnsis of 
Hodgson, which occurs on the Jiurrail range, 

M ( dU , Pitta cyanea, Blyth. 

Given to me hy Mr. Chennell of tlio Topograpliical Survey, who obtained 
it in Tipperali, It is one of the most beautiful of these richly coloured 
Ground Thrushes. 

366. Planesticus fuscatus, Pall. 

This bird, which agrees well with Jordon’s description, I shot on the 
Peak of Japvo, the highest point of the Burrail range just under 10,000 feet, 
during some hard weather in the early part of January ; only one S])eeiinen was 
secured. 

description. Above nmber-hvown darker on the head, the feathers dark 
oentc'red ; rump ferruginous^. Wing and tail dusky brown, coverts and 
secondaries edged pale rufous ; a well-marked supercilium white, becoming 
broiler behind the eye. Lores dark brown, car-eoverts the same but ligliter. 
A rufous tinge on lower side of the neck ; chin and throat sullied 
white, with an indistinct stiipe, commencing as spots, extending from base 
of bill, down side of neck, and round to the car-coverts. A gorget on breast 
grey brown, with rufous tinge near shoulder of wing and spotted with dark 
umber. Lower breast and belly pure white ; under tail-coverts pinky ferru- 
ginous and pale tipped. Flanks and thighs tinged rufous the former spot- 
ted brown. Under wing-coverts rich ferruginous. The inside of quills 
gi’oy. 

Length 8*5,'" Tail 3'4," t. 1*3," Bf 0*62." Irides dark brown ; bill 
black above, dull yellow below ; legs dull brown. 

This bird much resembles G. unlcolor^ but is not so plainly coloured on 
the back. 

373a. PARADOXOnNis Aubtexi, n. sp., Gould. 

At Kuchai in the Naga Hills, at about 6000 feet elevation, in April, I 
obtained two specimens of this bird ; I afterwards procured three at Sliillong 
in the stqj[imer. They differed so mucli from iny original specimens of P./Za- 
virostris shot in Ihe low marshy country at the base of the hills that I was 
inclined to consider them distinct. Mr. Gould, to whom I slicwed these 
specimens and who had figured F.Jlaviroslris from the original specimens 
sent home, pronounced them to bo new to him, and has described and 
figured the species in the ‘ Birds of Asia,’ under the above title. Not having 
his description, I will only mention that the chief points of difference lie in 
the pale nearly white colour of the under parts, the paler brown of tlie 
hack, and a markedly different distribution of th« black on side of head and 
breast. 
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My*specimens measured — 

L. 7*8/' W. 3-3/' T. 4*1/' 1. 1*05/' Bf. 0 07," Bg. 0*4 which dimensions 
are smaller than those of P.Jlavfrostris. 

Legs plumbeous with a slight tinge of green ; bill yellow. 

385. Pyctobhis Sinensis, Qmel. 

This Babbler is very common in Munipur ; dimensions of a specimen 
were : 

L. 7 0," W. 2'6," T. 3-9" t. 105," Bf. 0-48." 

390i. Turdinus Gaboensis, n. sp., Plate VIII. 

Above pale rufescent brown, rather richer on head, wings, and tail ; 
feathers of head palc-shafted. Beneath, all pale fulvous, and whitish on 
abdomen. 

L. 4-5 W. 2.4 T. 2T 1. 10 Bf 0*5." 

Bill is brown above, pale ochre below, logs' pale corneous. Tarsus and 
claws strong, the hind toe and claw long. It was among the birds eollect(Hl 
by Mr. Win. Kobert in the Garo Hills, to whom is duo the credit of its 
disco veiy. 

This bird is viTy similar in coloration to T. Abhoifi ; but the bill dilfiM’s 
much in tlie form of the nostrils, which have, as in Fnocpj(ja^ a lunuhir 
cover. Idiis and Timlinus brcvicnndafm would be, pc'rlmjis, better placed 
after Fnoq>ygc(i with which they are closely linked through Biiocjiuga Ion- 
glcaudata. 

400. Po:matobiitnus buftcollis, Ilodg. 

This is the most abundant form of the genus in the Naga Hills, loving 
the damp shady sides of the forest-clad hills. It is called by the Anghaiui 
Nagas “ Moll mera.” In coloration it is very close to P. Uticogasler^ Gould, 
but is much smaller. I give a description with measurements. 

Above, olive green rather rusty on back of neck, head darker, tail uni- 
form wth' back and distinctly barred. A white supercilium, 1*0 inches in 
length, extends from base of bill to far back on neck. Lores and ear-coverts 
black, a rufous patch on side of nCck behind the latter. Wings coloured 
like back and tail. Throat pure white sullied on breast with a few pale brown 
streaks. Flanks, abdomen, and under taikeoverts pale olivaceous ; iuside ol 
wing grey. Bill yellow ; irides red-brown ; legs yellowish grey. 

L. 7*25," W. 3*0," T. 3-4," t. 1-09," Bf.0‘8." 

408. Gabbulax cebulatus, Hodg. 

This would appear to be a rather common Laughing Thrush in tlio 
Naga Hills; and I saw specimens that had been caught by bird-lime, the 
natives then still further spoil them by pulling out the quills and tail- 
feathers. Jerdon does not mention the grey on lower part of the ear-covcit 
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wliicli forms a pale spot ; nude space round the eye dark grey, and a rufous 
patch from base of bill to under tlie eye. 

L. 10-5/' W. 4-0" T. 475," t. 1*6," Bf. O OO.'^ 

409(7. Gahetjlax aleosupeecttjaeis, Godwin-Austen, Plate VI. 

iJescvibed in the P. Z. S. for 1874 as follows : “ Above head and forehead 
reddish umber-brown paling on back of neck into dull olivaceous brown of 
the rump and whole of the wing ; tail pale red brown ; lores, a patch below 
eye, under car-coverts, and supercilium which extends backwards for IJ inches 
from the lores, white ; upper portion of ear-co verts dark brown ; chin and 
throat ruddy brown, paling on the breast into very pale dingy olivaceous, 
and into pale earthy ochre on abdomen and flanks ; under tail-coverts 
rufous.” 

Bill black ; legs fleshy brown ; irides dull red. 

Length 9 0," W. 3*8," T. 4*2," t. 1-38," bill at front 0-7." 

One specimen obtained in the Munipur valley, near Kaibi. 

• This dull coloured Garrulax is very similar in coloration to G. niflfrons^ 
Sw., from Java, which is a larger bird and has no white supercilium nor 
white lower ear-coverts. Another similar form is P. cinereifrons^ Blyth, 
from Ceylon. 

409 J. Gaertjlax galbanus, Godwin-Austen. 

Figured and described in P. Z. S. for 1874 as follows : “ Above pale 
pure olivaceous on head, with a brown tinge on tlie back ; tail pale 
ashy-brown, the four central feathers tipped umber brown and barred, 
tlie four outer of the same colour in middle and broadly tipped with white j 
wing concolorous with back j quills pale umber brown edged grey. Very 
narrow frontal band, base of lower mandible, lores through eyes and ear 
coverts rich black ; beneath dull yellow, purer on tlie throat passing into tho 
olivaceous on the lluiiks ; under tail-coveHs white. Bill black j legs ash 
grey ; irides red brown.” • 

U 9 0," W. 3-65," T. 4*1," 1. 1-35," Bf. 0 8." 

I first obtained this very handsome bird in the Munipur valley under 
the Koiipru range* in February 1873. It associates in largo flocks of from 
fifty^ to eighty or more, very noisy, following each other in a long string 
through tho high grass, whii*h they seem to fre(iuciit and pnder to ilic denser 
forest. When on tho flight the wdiite of their tail-feath(‘rs and imd(a- tail- 
coverts makes them very conspicuous, I observed it, also, on the head waters 
of the Barak and other streams that flow into the Munipur valley on the 
north-east. The nearest allied species is G. gularis, McClelland, which is 
also yellow on the breast ; but is dark slate grey above, with rufous on up- 
per tail-coverts, flanks, abdomen, and vent. 



1G2 


[No. 3, 


Godwin-Austen — Fourth list of Birds from the 

4!l3a. Gabiittlax merultnus, Blyth. 

This fine dull plumaged bird was obtained at the head of the Thobal 
valley in March ; it presents a good deal the character of Trichastoma 
Alhotti in its coloration, and approaches Tuvdus in tlie spotted breast. No 
description being included in Jerdon’s ‘ J3irds of India’ I give one here*, It 
was described by Blyth (J. A. S. B., Vol. XX., p. 521 for 1851) from 
Clierrapoonjee. 

Above umber with a rufescent tinge, head darlcer brown ; wings and 
tail dark brown, both plain, the former hiving no pale edges. Forehead 
pale grey, a very narrow short white' streak above the ear-coverts, commen- 
cing just behind the eye. Beneath dull pale rufescent ochre, the throat 
and upper breast spotted dull black, eacli feather having the black spot at 
the central extremity. Under tail-coverts rusty. Inside of wing and 
underside of tail feathers grey. Tarsus veny strong. Bill thick and blunt, 
grey horny. Legs dull lleshy purple. I rides pale reddish brown, nude skin 
round the eye grey. 

In Anghami Naga “ Mob mdpeh.” 

418r?. Trocttaloctekox cenebackum, Godwin- Austen. 

Described in the V. Z. S. for 187 1, with plate. 

Above })ale ashy olivaceous, greyer on tlu^ tail which is black for 0*7 
inches at the terminal end, then tipped broadly white. Quills pale black, 
edged hoary grey ; the secondaries tii)ped black, jjnd their S(piaro 
tips edged white in keeping with the tail. Primary cov(‘rts near the 
bastard wing black forming a wing spot. Top of head black, extending 
in a narrow line down back of neck ; lores and a broad band over eyes luul 
ear*eovorts dingy white ; a few pure white feathers below eyes merging iiilo 
ear-coverts ; a na«Tow black line extends from posterior corner of eye over 
the ear-coverts and a moustacliial streak of the same colour merges into 
indistinct sjiots. Chin white with a few black streaks ; breast and under 
parts sullied white with a slight vinous tinge on the former and a dash of 
ruddy rufous on side of the neck, ochraceous on belly and under tail-coverts. 

Bill pale yellow shaded dark above j higs fleshy b^rown j irkles pale 
ruddy ochre. 

Lcmgth 8-75^', W. 3-22^ T. 4-0", t. 1*25", Bf. 0*G8". 

In general style of coloration this bird approaches T. variegafwiy 
Vigors. Its yellow bill and much smaller, weaker legs and feet, make 
it a very marked form of this genus. 

Anghami Nagas call it “ Lehu.” 

426rt. TROcirAtoi^TERON viBOATUM, Godwiii-Austeii, 

Described in P. Z. S., for 1874, as follows : 
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Head dark rufous brown, olivaceous on back, paler and j^reyer on 
rump ; tail olive brown, with a slight tinge of rusty on basal half, finely 
and indistinctly barred ; wing, three first f^nills grey on outer web, the rest 
and secondaries pale ferruginous, merging into ricli chesnut at their base ; 
covertj of the latter colour, narrowly tipped oclire, fcatliers of the winglet 
conspicuously wliite centred. Lores chesnut, a white siipereilium ; car 
coverts pale rusty ; chin and throat rich dark chesnut ; breast and abdomen 
bright oohracoous ; under tail-coverts darker brown. As viewed from 
below, the tail is grey brown, each feather faintly tipped with white. 

All the feathers of the head, upper back flanks, and breast are centred 
white or pale ochre, and those of head and neck are rigid. 

Bill black ; l(‘gs pinky grijy ; irides pale brown. 

L. o cr, \v. n t. 4c 85'', t. i Bf. o-o". 

1 obtained a single specimen near the village of Eazami under the Kopa- 
medza ridge at 5,000 feet ii\ Naga Hills in the month of January. Starting 
just after sunrise for the peak above the village, I observed first one and then 
another bird, not familiar to me, cross the path in front into some thick 
scrub. In this we could only perceive their whereabouts now and then by 
the moving twigs. Followed about, they became separated and the 
specimen in my collection got into a low tree where it uttered a very sweet 
call of a few notes, which was answered by its mate ; my Shikari then man- 
aged to get sight of it and shot it. I never saw the spceii’s again. 

This strilvingly plumagcd bird is very close to T. setaferj Hodgson, 
witli which I have com])ared it, but it differs materially. T. Uneatiim, 
Vigors, is another allied form which extends to the N. W. Himalayah while 
setafer is from Nipal and Bhutan. 

4:27 a. Actjnodura WAimEXt, God win- Austen. 

Described P. Z. S. for 1S7 1, with figure by Smit., it is thus described. 

Head full crested, extending back for more than an inch, hairy grey 
edged pale ; back rich brown, with a greenish hue, becoming more rufous on 
the rihiip and upper tail-co verts ; base of tail feathers chesnut, for half their 
length imrrowly barred with black, then black for terminal inch, the three 
outer tipped white ; quills Idaidv, out(*r web chesnut at base, then barred 
wiUi black, and the narrow terminal portion grey ; primary coverts black, 
the winglet feathers grey, barred black ; ear coverts hoary ; side of head hair 
grey ; chin, breast, and abdomen rufous brown, paler on chin and throat, tho 
whole having a streaky appearance, the feathers being centered with a 
darker shade. 

Bill grey ; legs and feet fleshy brown ; irides pale gVey. 

L. 8*0", W. 3*48", T. 3 45'', t. 1-2''; Bf. O-fJ?". 

I first shot this bird on the peak of Japvo at about 9000 feet on tho 
Borrail range, Naga Hills. It keeps to tho tops of tho forest trees. 
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This is a small form of A. Fgertoni^ Gould, which occurs in the same 
locality ; every character is repeated in the two forma, modified yet each 
distinct ; no better example of gradual change in size and coloration could 
well be found. 

4306. Stbta PULCHELTiA, Godwin -Austcn, PI. VII. 

I shot two specimens only of this new and beautiful subdued coloured 
^ihia in April 1873, when making the ascent of the Peak of Khunho, 
Eastern Burrail range, Naga Hills, at about 8000 feet. In companies of 
about half a dozen, tlic}^ haunted the tops of the Rhododendron trees, busily 
searching for insects in the flowers, and covering their foreheads and throats 
with the pollen. 

I described it in the ‘Annals and Mag. of Nat. History,’ Pebruaiy, 
1874, as follows. 

. Description. Above ashy grey, bluer on *chc head, the two centre tail 
feathers umber-brown terminating (each colour | inch) in rich black, followed 
sharply by dark grey. The outer tail feathers are tipped in like manner tvith 
grey, but the black increases on each feather outwards, and on the last extends 
to its base. Shoulders of wing blue grey, with a bar of jxile cliocolate-hrown 
coming in at the base of the black primary and secondary coverts. (Juills 
grey-black, the primaries edged pale lioary blue ; the secondaries blue grey^ 
the last three ard umber brown and the two last are edged narrowly on outer 
web with black. A narrow frontal band and lores black extending both 
over and below the eye to base of the ear-(;overts. Beneath asfly blue with 
a vinous brown tinge upon the lower breast and abdomen. J3ill black ; 
legs horny brown ; irides ? 

Length 9'5'', W. 4*1", T. 4 85", t. 13", Bf. 075". 

In the general distribution of the coloration and in form it rcsomhlcs 
gracilhf which is extremely common in the same hills, but seldom met 
with above. 6000 feet. 

437^. Malacociuctjs (Lataudia) rouioinostjs, Godwin- Austen, PI. V. 

I have described this in P. Z. S. for 1874 : “ Above rich rusty brown, 
darker on the head, with black shafts to the feathers'; wings and tail of 
same colour, the latter distinctly barred ; lores white, beneath pale rulcsccnt, 
nearly white under chin, and pale on ceiiti’e of abdomen. 

Bill black, well curved ; legs pale corneous or dull grey brown ; iritles 
nearly white. 

L. 9*5", W. 3 0", T. 4*8", 1. 1*6", Bf. 0.62". 

The first two specimens of this bird I shot in long grass near the Log- 
tak Lake, Munipur, and again obtained specimens near Kaibi in the same 
valley. It is essentially a grass-bird, wiUi all the habits of M. terricoloij 
Hodgson. It associates about a dozen together, flying through the grass, 
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one after tlie other, in a scattered line, never abiding long in one place. A near 
ally of this bird, M, siilrufas from Malabar, is not so intensely rufous, has 
110 white on the throat, is greyish on the head, and has a yellow lower 
mandible, 

* 538a. PaiNiA niTFULA, Godwin -Austen, Pl. IX, Fig. 1. 

Described in P. Z. S. for 1874. I copy the original description from that 
Journal. Above, head ashy brown, becoming more russet or. back and pale 
rufous on rump and upper tail coverts ; tail brown indistinctly barred, tij)- 
ped white on the outer tail-feathers with a subtermiiial dark spot ; wing 
dark brown, with pale rusty brown edgings to primaries and secondaries ; 
lores, round eye and ear-eoverts pale ash, below chin sullied white, greyer 
white on breast j ochraccous on abdomen j flanks and thighs pale brown. 

Bill black, both above and below ; legs pale corneous, with darker claws ; 
irides ruddy ochre. 

L. 4-75", W. 1*82'', T. 2-4", t. 0*75", Bf. 0*4". 

* This species was common in the Naga Hills and Munipur, and replaces 
Jlodgsoni, Blyth, on the Khasi Hills side. It is (piite distinct from P. 
gracilis^ Franklin, which has a marked pale rufous forehead, and can bo 
distinguished at a glance from the former bird, which is remarkably ashy 
with dark ear-coverts. 

639a. CiSTicoLA melanocepiiala, And.=RUFTCOLrjs Walden, PI. X, Fig. 1. 

I obtaiincd several specimens of this form in the Munipur Hills, where 
it appeared common in the grassy valleys at head of the Bariik ; some 
s])ccimens do not shew the rufous on the nock so much as others. My 
specimens are identical with Lord Walden’s from Assam, named by him 
Tuficollk^ but Dr. Anderson’s title has priority. 

639J. CrsTTCOLA MuifiPUiiENsis, Godwin-Austen, PI. IX, Fig. 2. 

Described in P. Z. S. 1874 ; the original description follows. 

“.Above dark umber brown, feathers margined pale ochre on head, 
broader and more rufous on back ; upper tail-coverts plain rufous brown, 
the fea'fliers on .nape are paler rufous and dark shafting is subdued ; tail 
dark umber, the two centre feathers margined rufous brown, viewed from 
below tipped whitish, with subtermiiial dark spots ; white on chin, throat, 
and centre of abdomen, rufescent on breast and flanks. Pale round eye. 

Bill black above, pale beneath ; legs fleshy brown. 

L. 4-25", W. 2-0", T. 165", t. 0*76", Bf. 0*40". 

I obtained four specimens of this species on the reedy sides of the 
Logtak Lake, Munipur valley. It differs on comparison with 0. schcenicold 
(PI. X, fig. 2) and mclanocepJkala, which I also obtained, being inter- 
mediate in coloration, and may be known at once by the dai*k edging along 
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tlie shafts of the centre tail-feathers, which in melanocephala are wholly dark, 
and in schoenicola are banded broadly rufous, terminating^ in black and white. 
It is very near Cis. russica^ Wall., from the Island of Bouroo, Malay 
Archipelago, which is more rufous on the head and breast. 

471rt5. OiMOLTJs TENuniosTTiis, Blyth. * 

Two specimens wore shot by my collector in a thick wood near Lum- 
langton<? or Ilishunpur, Munipur, on the ISth February. 

^ L. 10 0", W. 5*8", T. 6 (>o", t. 1*0", Bf. 12". 

481. ritATlNCOTi\ CAIUIATA, Liu. 

9 In open grass of Munipur valley, in February ; may bo known at 
once from Imlica and leucura by its rufous upper tail-coverts, 

500, UUTlOlLCiA ATTUOIIKA, PalhlS. 

This Bedstart was numerous in the stubble* of the rice-fields bordering 
the Barak valley near its sources in the Naga Hills, during the month of 
January. 

53 B?. OiiTiioTO^rTTS rnAVOVTRTnrs, Moore, — edela apiid Blyth. 

The common Malaccan I'uilor-bird, I met with in the forest of the 
Dunsiri near Bimapur, and it agrees well with Malayan specimens. The bill 
alone being ratlier shorter and more slender. 

The discovery of this bird in Assam extends its range considerably. 

W. 1'85", ^J\ 1’70", t. 0-70", Bf. 0*00". 

I also got it at the base of the Garo Hills near Shushang, so that 
it, no doubt, extends all through 'ri])j)erah, Arracan, &c. 

538. PiiofA IloixjsoNi, Blyth. 

This little Wrcn-warblcr is common enough in the hills about Shillong. 

Jordon’s description being short, I give that of the Khasi form in more 
detail. 

])escription. Above .ashy brown, greyer on head, tail pale brown 
indistinctly barred, witli black subterminal spots and white tipped. Wines 
pale brown edged pale rufeseent. Pui’o white on chin, giey on tli^’oat and 
breast and wliite on abdomen and under tail-coverts. Some specimens have 
a faint tinge of ochre on the Hanks and thighs. Orbits brown, irklos 
orange ochi’c. Bill black above and below, legs yellow brown. 

L. 4 35", W. 18*2, T 2*15", t. 0 (58", Bf. 6 i". 

538S. PiiiNiv EUEKSCENS, Blyth. 

This bird agrees with specimens of P. rufescens from upper Burmali 
collected by Dr. Anderson when on the Yunan Mission, but it is soincwliat 
larger and more intensely rhfous. 

W. 1-85, T. 2*55, t. 0-0", Bf. 0*4", 
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642. Gkaminicola BENaALENSis, Jordon. 

This bird is not easy to bag, it shifts about through the grass seldom 
rising, and if onec seared gets low down near the ground and hides. I 
obtained one specimen at tlie head of the J3arak valley, JMuuipur. 

518. SUYA FULKIINOSA, JlodgSOU. 

Is finite distinct from S. afrof/nltirU-, and 1 obtained several specimens 
at Shillong. 

Bill above blaelc, beneath palish, legs pale flesh, feet brown. Lores and 
supercilium pale. Irides ochre, tarsus stout. 

L. o r, W. 2*0" T. :j-27 to n, t. 0 8", Bf. 0*12. 

Stn/a ab'ogularis^ Moore, its nearest ally, has the bill black above, dark 
horny below, legs orange fleshy, irides pale ochre, white on upper margin 
of eye and a few of the dark ashy feathers of the su])ereilium tipped white. 

552 fl 5 . Neoiikis ASsiMinw, Hodgson. 

J shot this bird both in theNaga Hills and at Shillong; it is Blyth’s 
Bnjma^ca brevicauda. As it is a bird little known, a description here may 
be Lisi'ful. 

Above brownish olivaceous, tail umber brown and rather more rusty 
brown on wing, pale line through lores over eye. Below dusky whity bj*own, 
paler on chin. A pale ring round eye, and a slight tinge of jellow on inside 
of shoulder of wing, 

L. 4i-76:', W. 21", T, 2-3", t. 0-8", Bf. 0 38". 

668. JvEUULOTBES EBOCllllOA, HodgSOU. 

Naga Hills, February. 

66Sfy. JtEGULOTDES rULYOVEKTEB, 11. Sp. 

Above centre of hf'ad, light yellow green bounded on either side by 
broad dusky bands ; and nape pale greenish ash. Pure ash on back, upper 
tail-coverts grass green as well as the two central tail feathers ami ‘outer 
edge of all the others. The two outermost as viewed from below have 
a narrow yale yellow edging on outer web. Slioulder of wing ash grey, 
coverts ash brown* with a narrow white bar. Quills dusky brown, the 
secondaries well marked with grass green. A pale yellow su[)ercilium. 
Bar-coverts pale, chin very pale yellow ; throat, breast, and abdomen pale 
pearly Avhite, under tail-coverts bright yellow. 

L. about 3'75", W. 2*0", T. I'l, t. 070", Bf. 0'4". 

Bill above dark brown, below orange ; legs and feet grey. This Warbler 
IS so distinct from any 1 have been able to look over, that I think it is a 
distinct species. I obtained it when in the low •country of the Dunsiri, 
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666. Reouloides ciilobonotus, var. Hodgson. 

This form was very commoif in the opener forests on the slopes of the 
Burrail range. 

W. 1*85'', T. 1-35", t. 0 7", Bf. 0-25". 

It is very similar to Moronotus, but the band on rump in my throe 
skins is nearly white. 


674. Abboekis flaviventris, Jerdon. 

From the Garo Hills j one specimen only. 

678. Abroenis castaneoceps, Hodgson. 

This pretty little Ahrornis I saw several times in the Naga Hills when 
the forest was pretty open, and I shot a specimen at the head of the Iril 
valley in Munipur j I believe it has only been previously procured in Nipul 
and Sikkim. • 

Description. Crown of head dark chesnut with some darker feathers 
towards nape, which is dark ash. Back grassy green, upper tail-coverts pale 
yellow J centre tail feathers pale dusky brown, the two outer white with a 
dusky edging on the terminal |rds. of their length. Wing grass green, the 
coverts tipped yoJlow forming one distinct and lower band and one indistinct 
upper one. Beneath, chin and breast bluish white. Flanks, inside shoulder of 
wing, belly and under tail-coverts canary-yellow. Bill above dark brown, 
below orange ; legs olive brown. 

L. 3 0", W. 1-95", T. 1-G", t. 0 66", Bf. 0 29". 

688t?. Ei^icuRtrs Lechenaultii, Temm. == CiiiincNSis, Gould. 

This bird was given to me by Capt. Badgley of the Topogrsiplncal 
Survey, wlio shot it in the Lushai Hills in company with G. immacuhdm. 
Obtaining this species in this locality so far west is very interesting, ami 
marks its extreme limit on the Indian side. 

Length about 10", W. 4*2", T. 5*8", t. 1’28", Bf. 0*9". 

The measurements of the Hill Tipperah E. immaculntusj Hodgson, are — 

Length about 8", W. 3 6", T. 4*9", t. IT", Bf. 0-61". 

689, Motacilla Maberaspatana, Briss. 

On the upper Barak river, in February, a pair were shot. 

695. Nemoeicola Inbica, Gmcl. 

Shillong, Khasi llilR 
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614. Lioiotttrtx luteus, Scopoli. 

Sliillon", Khasi Hills. 

It i.s not so common on these hills as argentauris^ and 1 seldom came 
across it. 

• 618. MjxrA i0N0TiX(’TA, llodi^son. 

Was very numerous in the woods about Sikhamih, Naga Hills, in 
January. 

622. Propahus vmiPECTiia, Hodg. 

This “ Plain brown hill Tit” was only seen on the highest part of the 
Burrail range on Japvo Peak, about 9,000 feet. 

Bill black, irides pale ochre, legs and feet ])ale umber-grey. 

L. 4-5'', W. 2-2", T. 2*1", t. 0.9", 131*. O J". 

624. IxuLEs CASTAmcEPs, Hor-sfield. 

This is not an uncommon bird in the Naga Hills (;ast of the Tiurrail at 
5 — 0,000 feet, and as there is no description of it in Jerdon I givi.* one here. 
Above dark olivaceous, tail brown, forehead rufous merging into the oliva- 
ceous brown of the top of head. AVing umber-brown. A white supereilium 
from above eye extending to the neck, fading into some streaky bull* and 
black leathers behind the ear-coverts. A black baud borders the wliite 
above. Jiores and ear-coverts sooty. Chin, throat, and npj>er breast bully 
nliite, sullied whit(! on abdomen. Hanks olivaceous. J rides (hirk red-brown j 
legs and leet pakj fleshy. Hill grey-hrown, feathers of head scale-like. 

L. 5*58", W. 2 2", T. 2*5", t. *0*95", 13f. 0-15''. 

628. YiTUINA NKHllMENTUAt, Hodg. 

Sent .to me by Mr. Jlobert from the Naga Hills. 

632. SiLViPAHUs MODESTUS, Burtoii. 

This very small form of Tit was numerous, in April, on the high parts 
of the Eastern Burrail range, just under the peaks of Jajjvo ami Kliunho, 
ill small ])arties together. It moves rapidly and actively about tho*u[)per 
braiielK's, and round and up perpendicular branches like Hasia^ whieli its long 
himl-loe enables it to do. It was busy feeding about the Uhododendrons 
Ibeii in bloom. 

The tips of the secondary coverts are pale, forming an inconspicuous 
biind on wing; feathers ol’ the head rather s till’, broad, and long, nearly 
bitling the bright yellow sujierciliuin. 

L. 3-5", W. 2-3”, T. 1-5", t. 0*58". 

634. (Eoititauscus euvtiirooeluialus, Vigors. 

Legs orange, irides yellow-ochre or yellow. 

AV. 1-87', T. 2 05^ t. 0 (P, Bf. 0-2^ 

Naga Hills, several specimens obtained near Kohiinah in .fanuary. 

22 
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644. Pauus MONTicoLus, Vigors. 

Common enough in the Naga Hills. 

The outer wch of tlie outer tail-feather is white. 

G()0. CoilYlTS CULMINATUS, SylvCS. 

Shot in the Naga Hills, the only Crow seen there, and at^Sopvo- 
niah was extremely numerous in January, associating together in largo 
Hocks. 

G72«. Ukocissa M.vaNiiiosTiiis, I31yth. 

Shot at Sikhami, Naga Hills, at 5,000 feet, in February. 

L. 26^ W; 7-r, T. 17", t. 2* 15", Bf. V ld". 

Irides dark brown, bill and legs orange red. Primaries dull cobalt- 

blue. 

691. Saraolossa spiloptem, Vigors. 

Both j and 9 received from Garo Hills from Mr. W. llobert. 

699^^ Mtjnja su«uxt)Ul.ata, Godwin-Austen. 

Described in P. Z. S. for 1S74. 

“ ^ . Above pale umber-brown, darker on the head, pale grey on 
rump, a few feathers edged paler ; the uppin* tail-cov(‘rts dull yellow ; tail- 
feathers olivaceous umber-brown, faintly edged with same yellow tint ; <piilU 
pale chesnut on outer web, umber-brown on the inner, and indistinctly 
barred. Sides of head umber-brown becoming dark ehesinit on obin and 
throat ; breast and Hanks white, featbers very narrowly barred or margined 
rufous-brown ; abdomen and under tail-coverts dull white, tbe bitter sparing- 
ly streaked with brown ; feathers of the back linoly palo-shalted,” 

Bill dark grey ; feet plumbeous ; irid(‘s red. 

L. 4 3",' W. 2 10", T. 1-70", t. 0*55", Ilf. 0-45". 

9 is a duller brown above, with Ho white shafts to the featbers, a 
distinct green tinge upon the tail feathers, otherwise as in JT. itndulafit. 

Change of coloration in young mates comnumces on the centre of tlio 
throat, extending towards the base of bill into tbe dark chesnut, and towards 
the breast into tbe undulated colouring of those [)arts. . * 

Obtained in the Munipur valley, both on tbe Logtak Lake and bead of 
the Barak river. It is a very close to, but distinct from M, undiihila, ba- 
thaiu, in which the undulations are broad, the general coloration is more 
rufous, and the tail more pointed. It is also close and intermediate to 
31. nhoria from Java and Malacca ; but in that bird tbe tail-coverts are gie\, 
with no trace of the fulvescent tinge common to the two continental lorins. 
Lord AValden was tbe first to notice it as distinct, in specimens in bis col- 
lection received fj-om Burmah which are identical with my own Imiii 
Munipur, and lie kindly allowed me to describe it. 



1S74>.] 


171 


ITill Ranges of tJie N. JE. Frontier, 

703. Munta Malabartca, Lin. 

Specimens were obtained at Kooshtia, in Novernboi*. 

•» 

708. Passer cin^tamomeus, Gould. 

Under Burrail range, Naga Hills j not often seen. At Shillong it is 
common (?r. 

L. 5*2", W. 2*63'', T. 1-98", t. 0.08, Bf. 0-12". 

710. Passer montais^us, Lin. 

Garo and Khasi Hills, 

710. Embeiuza ErrcATA, Pallas. 

This bird from head of the Barak valley differs from Jerdon’s dcserlp- 
tion in colour of legs and feet, which have no ting(‘ of yellow, being a dull 
llesh-eolour. The outer tail-feather is white on basal end, extending as a 
iliagonal bar through inner to the outer web ; the penultimate is tij)[)ed 
white on inner WM.d). Centro tail-feathers rufous with black centre, and the 
rump is rufescent with small black streaks. 

L. 0-45, W. 2.9", T. 21)2", t 0-S5" Bf. 0-4.2" 

721. ]\rEL 01 'nUS JrELAXKJTERXTS, Giudiii. 

During February and March, this handsome Bunting was very numer- 
ous in the high grass skirting the river Ii’il, Munipur valFy, particularly 
about Kaihi. 

$ L. 0 5", W. 3 35", T, 2*85", t. 0*75", Bf. 0*18". 

702. Alaudaea RATTATi, Bucli. Hamilton. 

Occurs abundantly on the sandy churs of the Brahmaputra, and I 
shot it near Gwalpiira, in November. 

L. 5-25", W. 3*35", T. 2 ()", t. 0*75", Bf. 0*10". 

On the same churs, among low bushes, Vratincola Jcuenra, was very 
common ] Cofgh sinensis and Prinia Jlaviocntris were also procured. 

771. Treron Nipaeensis, Hodgson. 

I have comjfared my specimens with the above from Sumatra and 
Makcca, and they are identical. It was not uncommon in the Dunsiri 
lorcst between Dimapur and Golaghat, and I shot it again on the rt)ad to 
Shillong near Gowhatty. It docs not apjxMi* to range above 1,000 feet. 

(J measures L. 10", W. 5*55", T. 3-80', t. 0%s3", Bf. 0*50". 

782. AnsocoArus PUNrcKUS, Tickell. 

This beautiful Wood-pigeon was shot at the hot springs of the Namha 
on the Dunsiri river in April. These springs are stiline and attract enormous 
liumbers of Carjgophagce (insignis and sglvatica) to their \vaters to drink j 
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aiul when the Jihovo bird was picked up, a quantity of the saline water 
poured out of its mouth. 

797. Tuhtu*. nn atilt s, 'romminck. 

Garo Hills. 

80G«. Clhiornts Bltttttt, Jerdon. 

^ described in the J. A. S. B. 1S70, p. (JO. 

This bird is very ditllcult to obtain, and I failed to "ot tbe female, wbicli 
has never yet been seen by any Kiiroj)ean. I beard tbeiii in tlie forest on 
tbe ascent to Kliunbo, .but altbouj^h I offered 20 Rs. for a bird, tlie Nainas 
onl> once sueeeedi'd in i^ettin^ one ; tins, a male, was snared near tbe 
village of Yisweinab, but Ibinkinjjf that I wanted the featbei*s only, tla^ 
natives bad, to ni}" utter disgust, j>ieked and t'atciii it. Another male was 
brouLjbt to (biplain Butler, tbe IVditieal A^'ent of the Naga Hills, when 
passing through tbe village of Jotsomab (also under the Burrail range), 
but it had been skinned so badly that it was falling all to i)leees ami 
the most we could do was to save a few of the better pieces off he 
skin for the sake of the feathers. Tbe Burrail range is the extrenio 
western limit of this bird, and it has not been got even there, west of 
tbe ])(‘ak of Paona, where tlu' specimen in my collection was obtained hy 
!Mr. Win. B.ob(*rt, a most assiduous collector, whom 1 have to thank for 
very many good birds. Its haunts are in tbe dense forest from (JOOO to 
10,000 feet, ami this renders it such a dillieult bird to bag, and tluj only 
chance of shooting a specimen would be by coming iqxm it suddenly along a 
more open bit of ridge, or in one of tbe higher clearings. It was un- 
known to the Nagjis of Asalu. It probably exOmds some distance to tbe I'ast- 
ward until it nu'cts its near ally C. Caholi. Jerdon was the first to notice it 
in the ‘ Jbis’ (LS70, p. 147) from the Suddya Hills. 

82 orL BAArarsK’OLA Hopkin'soxt, nov. sp., Godwiii-Ansten. 

^ T)ek:eri})tion. Above bead plain dull brown, beeoniing rufous on back of 
neek, fiaek dull olivaceous grey. The feathers of upper back and scapulars 
ceiitiired with dark ebesnut, tbe secondary coverts more broadly so ami tenni- 
nated in black. Tbe feathers of tbe back have one or more small w4*ite sjiots 
on tbe ouliu* inurgiii, giving tbe back ^ well-siieekled appearance. The 
rump featliers are indifttinctly barred white with a single black R[)ot ami in- 
crease in size to the upjier tail-coverts where tbe spots are cons})ienoiis, lieart- 
sbaped with ebesnut centres. Quills ruddy ebesnut, tbe secondaries and 
terliaries mottled with dark brown. Tail ruddy-brown, feathers narrowly 
barred with ])ale ochre liaviug dark mottled edgings. Lores pale bull ex- 
iembug as a supereiliuin ; ear-eoverts, chin, and upper tliroat jiale ferruginous ; 
a Idai k dreak extends from'posterior margin of the eye down side of neck ; fmni 
lower part of neek for a short distance tbe feathers are centred rufous with 
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pale spots on outer margin, rest of breast Luff, ligliteron abdomen and sides ; 
barred on centre of breast and Hanks with blaekjtbe barring not slujvvn but 
each feather has a terminal black hcart-slwiped spot, wliieh is a consjjicuous 

character. 

Legs pale grey with green tinge ; bill pale horny-black, pale beneath, 
irides ^ark brown. 

L. 11*5," W. G 25," T. 5 0," t. 1*2," Lf.OO" 

Through the kindness of Dr. J. Anderson, I liavc examined a specimen 
of B. Fglcliii ? from tlio Yunan Hills, and witli tliis tlie Kliasi bird is evi- 
dently very closely allied, if indeed it should not turn out to be idetiiienl ; but 
between niy bird and B. Fglcliii there are dilferenees whi(;h, though [)erhaps 
small, separate them, and until birds of the sam(3 sex are i)laeed side by side, 
we cannot well decide whether they are two good species or not. d’o be- 
gin the enumeration of the points of difference, the Yunan bird (A) is 
much smaller than the Khasi one (H) : 

(A) B. FglcJiii, t. V7," mid-toe 1*7". 

♦(13) B. Hop kill son ?\ t. 2*1," „ 2*1". 

Other dimensions of (13.) L. 14'5," W. G.25" T. 5" I3f. 0*9". 

In (13) the feathers on the flanks have the black terminal spot 
invariably heart-shaped, whereas in (A ?) the corresponding feather is a 
diamond form {vide also the figure of ^ in I*. Z. 8., 1S71, PI. XI). 

In (A) the whole of the lower back is plain olivaceous with a few 
of the longest iijiper tail-coverts having a black triangular (isosceles-shaped) 
terminal spot followed hy a white base. 

In (13) th(*se spots are much larger and broaden* and extend U[) over 
the rump, and the feathers are more distinctly barred with brown and have 
a rufous tinge at the base. 

In (13), and I think thi.s is the most importjint difference, all the 
feathers of the u])per back are spotted with white, and this feature extends 
to the wing coverts and shoulder of wing. In (A) there is np tendency 
to this coloration nor i.s there any trace of it in the plate in the P.*Z. S. 

(A ) is dark brown on chin, (13.) very pale. 

(A-i tail not distinctly barred, (B.) tail well-barred and the pale bars 
edged with black.* 

•(A.) tail beneath dull brown, (B.) tail ruddy browm. 

However, whether they bo separable or not, and a larger series will 
decide this, one important point is finding this bird so far to the westward, 
^vltilin Indian limits ; it has never before been recorded. My specimen 
was shot at Sbillong on gras.sy slopes at 5000 feet. Before I had seen the 
bird in hand, 1 had twice seen it running on the pathway and noticed its very 
diflercnt flight fi'om that of the Black Partridge, which at first I thought 
itAvas. Now that attention is called to it, other specimens will no doubt 
turn up. 
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825fi. Arbobtcola intermedia, Blytb. 

In my 2u(l list I recorded A. rufogularis, Blyth, from N. Cacliar ; 
this I now find, on obtaining andfcber specimen in the Naga Hills, to be in- 
tenncdiay originally described as probably from Arakan ( J. A. S. B., XXIV, 
p. 377). But A. rnfognlaris will still remain on the list with a now locality, 
the Naga Hills, where Captain Butler obtained a $, which at the time 
I could not make out from never having mot with it before. Intermedia 
mav be known at once by the plain, unbarred back and by the absence of 
the black separating the rufous of the neck from the grey of the breast ; it 
is in front spotless, but has large round black spots on the side of neck. 
Dimensions of intermedia^ Blyth, from Naga Hills : 

W. 5-75,'' T. 2-G," t. 1*7," Bf. 0 7, mid-toe and -claw, 1*82." 

Legs red. Bill black. 

A. rnfognlaris, $, from Naga Hills, legs pale fleshy violet, measures— 

W.^'32," T. 2-5,'' t. 1-58," Bf. 0*5," mid'-toe and -claw, 1*75/' 

I found the nest Arhoricola in the forest at the head of the Jhiri 
Biver, N. Cachar, constructed close in under the large root of a tree Voar 
the base ; it was lined with dry leaves which then (March) strewed the 
ground and contained three eggs of a light brown colour. 

833. Tuenix ocellatus, Scop. 

Shillong, Kbasi Hills. 

831. TuiiNfX Dussumierit, Temm. 

Naga Hills. 

835. Turntx Sykesit, A. Smith. 

Khasi Hills. 

, 895. Totanus staonatilis, Bechstein. 

Munipur, in March. 

. ' 908«. PoRZANA DICOLOR, Walden, 

The original specimen, from which the description was made by Lord 
Walden, came from Darjiling. It was very interesting to find it again 
occurring in the Khasi Hills (June). I got it in a small piece of marsliy 
ground in the station of Shillong, together with the species of Porzam 
that follow. Bill glaucous green with slight tinge of red near base of 
mandibles and tipped grey ; irides crimson -rod, orbits red; legs pale dullish 
Vermillion. 

L. 8-75," W. 4-4," T. 2*4," t. 1-5," Bf. 0.9." 

Mid-toe and -claw, 1'75," hind-toe and -claw, 0*65.'' 

Two specimens were brought to me alive by a Khasia with one eggi 
which lie said was that of this bird ; it measures I'd" in major diameter, 
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1*0'^ in minor diameter, is of a creamy wliite colour, unspotted on the 
smaller end, distantly so on the lower ^rds., closely on the larger end, 
the spots all pale grey, with light and 3ark shades of sepia. The birds 
did not live long in confinemont, altfough they ate greedily of earth- 
worm^ 

Captain Elwes tells me that he procured this bird in the interior of Sik- 
kim, at Choongtam, at an elevation of 5000 feet, in Septein1)cr 1870; 
to him therefore belongs the credit of being the lirst to discover it. 
This specimen, with others, was lent by him to Mr. A. 0. Hume for de- 
scription, but the box containing them appears to have been lost on its way 
to Agra. Captain Elwes found this Kail in rice-fields which are the highe.st 
in Sikkim ; my bird was found in similar ground, and at the same eleva- 
tion. 

OIL ,PoiiZANA ruscA, Linnmus. 

Obtained at Shillong in .June. 

• L. 7*5, '' W. 4 0,'' T. 2-2," t. 1*85, Bf. 0-75." 

Mid-toe and -claw LG". Bill dull dark green, orbits Vermillion, iridos 
orange, logs pale Vermillion. T'he under tail -coverts are dai’k iimbor-grey 
in iny specimen (not olivaceous as stated in Jordon), and closely barred 
with white. 

913. Ballus STIUATUS, Liniux)us. 

Dimensions are smaller than those given in Jerdon, but the bird does 
not dilfer in coloration Irom s[)ocimens from the rc.st of India. 

L. 9M," W. 4*75," T. 2 0," 1. 1 Go," Bf. L4." 

Mid-toe aiid-claw L8," hind-toe and-elaw 0 02," irides sienna-brown, 
• legs and feet ash-grey. Bill pink at base, pale grey-brown at tip, brown 
above. 

The hill is much lengthened, and in the presence of a shield-like ex- 
pansion at base above, approaches nearer to the Water Hens than 

other Jtails. The tarsus is very stout and the feet are shorter and stouter 
than in Forzana. 

It occurred in the same swamp with the two preceding forms. 

917. MvcmuA aijstiialis, Shaw. 

Bisnath, Assam ; in December. 

920. CIOONIA LEUCOCEPUALA, Gmclin. 

On Brahmaputra. 

949. Anser indicus, Gmelin. 

In large flocks on the Logtak Lake, in Febi\iary ; they leave the water 
to feed in the stubble of the rice-lields in the morning and evening. 
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955. Casarca leucopteha, Blyth. 

I got this bird at Dimapnr on the Dunsiri River ; it appears to prefer 
sluggish streams like this flowing through forest, for I once flushed this bird 
in such a haunt in the interior^ of the Gfaro Hills. I am informed by 
Mr. James of the Police at Samaguting that it breeds on the Dunsiri, and 
that he had sliot the young birds. It is called the “ Deo Hans” in Assam. 
Mr. J. Burt of Tezpur informs me that the white-winged Sheldrake perches 
on trees, and that one was killed thus sitting by Mr. J. Martin of Pani- 
puta Tea plantation near Tezpur. 

The habits and haunts of this species are as completely the reverse of 
its congeners riUila &c. as they well can be. 

962. Dafila acuta, Lin. 

Tolerably abundant on the Beds in M unipur, in February. 

963. Makeca PENEnopE,’ Linn. 

Very numerous in Munipur, in February. 

971. FULTOUXiA CllISTATA, Ray. 

Munipur, on the Lamphel. 

975. PomcEPS Piiilippensts, Gindin. 

Beds, Muniinir. 

Anas pdcilorliynclia^ Pennant was a very common duck on the Logtak 
Lake, in February. I have nowhere seen it so numerous. 


General notes on other species. 

The specimens of Bphialtes that 1 have hitherto procured in the Nagi^ 
Hills and Asalu,,arc undoubtedly lempigi, llorslidd, like birds from Java 
&c., of which the very rufous one mentioned in my first list is in that parti- 
cular phasft of plumage. 

Micropternus phaioceps^ Blyth. 

I have two specimens in my possession, one of which is from the Ti])- 
perah Hills, the other from Dimapur, Assam ; both are much difl'kor and 
much more distinctly barred on back than others, and have at the same time 
stronger bills ; and both are smeared all over the head, tail, and feet with 
some dark gummy substance that they are evidently fond of getting into. 

Cyanops Asiatica^ Lath, 

I notice that all the specimens in my collection from these Eastern 
Hills, have a small triangular patch of scarlet (0*3" wide) at the ga[) 0 , 
a point not noticed in aliy description I can find, nor is it shewn m 
the figure of this species in The Marshalls’ ” monograph of the Barbets, 
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Pl. 26. I pointed this out to Lord Walden, a^d- having looked at 
his specimens from the N. W. Provinces and Nipal, found in them 
the slightest trace of a few very minute red feathers near the gape ; these 
are so small that in a stuffed specimen they might be easily overlooked ; 
in bir(^ from Assam and Munipur this red spot is so well developed that it 
could not escape attention. 

JEumyioB mehnops^ Vigors. 

Breeds in the Khasi Hills, on the Shillong or northern side, in April, 
Young birds well-fledged were brought in to me in the middle of May. 

Harpactes Hodgsoni. 

Two specimens of this species, from the Garo Hills, have the crown of 
the head whitish-grey mixed with pink and whitish towards the nape, in 
other respepts they are identical with the above species. Are they in 
immature plumage ? . 

Fomatorhinus McClellandL 

•Birds from the Naga Hills, I notice, have a longer bill, and the spot- 
tings on the breast are darker and occasionally form a demi-collar. 

I have received a specimen of Araohnechtlira Asiatica^ Latham (=: 
carmcaria, Lin.) from Hill Tipperah, which I considered at first to be 
intermedia^ Hume. However, on comparing it carefully with specimens from 
Candeish Gwalior, Manbhoom, Umbala, Lower Bengal, Garo Hills, and 
Tonghu, I can detect no difference whatever in coloration, and their bills run 
so close in size that I do not consider it a species that will stand, — certainly 
not on the very small and sole difference of a slightly longer bill. If such 
single characters are to be allowed weight, we should have species multiplied 
ad infinitum^ and if the Tipperah form of A. Asiatica should be larger, it is 
sufficient to notice the peculiarity as a large variety, but why encumber 
nomenclature, when no other differences exist, with another name and create 
a new species. * 

A female Niltava in young plumage shot under the peak of Japvo, 
Naga Hills, in January, when it would nearly have arrived at maturity, differs 
80 much from the dimensions of -V. grandis (to which it is nearest in size) 
and N. sundara that I am inclined to consider it an intermediate new form. 
Feftiales of grandis and sundara^ irrespective of size, have a very similar 
coloration; the species 1 have before me, differs slightly from both, 
a difference it is not ' easy to explain in writing, and so often to be 
noticed in allied forms. The inside of the wing is pearly grey, and 
the tail is not so ruddy dark a brown as in grandis, A young grandis 9 
in my collection, with the head still well spotted with pale rufous, 
closely equals in jsize birds in full plumage, with 'the greyer head and nape. 
My bird has no sign of the blue shoulder-spot, and the firat primary 
23 
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is proportionably muqh smaller and shorter than in undoubted j-oungyranrfw. 
I give a full description so that the next collector visiting the Naga Hills 
may be on the look out for an intermediate form of Niltava^ and if such 
there be, obtain the male. 

Description. Niltava ? $ of first year. Above olivaceous yith an 
ochre tinge. Ashy on head, more rufous on upper tail-coverts. Tail 
ruddy dark brown. A pale ring round eyes, less conspicuous above 
than below, wing feathers closed, umber brown. Lores tinged pale 
rufous. Beneath chin pale rufous, with a few pale grey bars, breast to ab- 
domen rufescent ashy, thighs pale ash-brown, a pale dull streak extends 
from chin to upper breast, ending suddenly, abdomen sordid white, under 
tail coverts pale ochre brown, darker centered and tipped pale, inside should- 
er of wing dull ochre. Quills inside pearly-grey. Shot in underwood on 
ascent to Japvo peak January 1873, three were seen together. The bill is 
black, shorter and stouter than in grandis, Irides dark brown. 

N. grandis. = L. — , W. 3-95", T. 3*9^ t. 0*92", Bf. 0.52'. 

N. ? = L. 7*4^' W. 3-9", T. 3*5", t. 0-78", Bf. 0*4r. 

N. sundara. = L. — W. 31", T. 2 5', t. -80", Bf. 0*42". 

Bnoepgga longicaudata^ Moore.' 

Is very numerous in August in the large woods below the peak of Shil- 
long, and I got several in that locality. Tliero can be no doubt that the bird 
in Griffith’s collection came from the north-east frontier, and not from 
Afghanistan. It is a shy bird keeping to the dense underwood. The irides 
are dark crimson. 

358<?. Turdulus pallenSf Pallas. 

Was frequently noticed in the Naga Hills, and I obtained a specimen 
on Japvo Peak, close under 10,000 feet, in January, They agree well with 
specimens^ in Lord Walden’s collection. 

Above pale umber-brown, a white supercilium extends to over the ear- 
coverts. Lores and car -coverts dark umber. A white patch under eye, 
and white on chin extending down centre of throat to upper b^ast, vciy 
narrowly defined in some birds ; side of throat first Aiottled with umber 
passing into two indistinct streaks on either side. Breast pale rufous-brown 
above, white below to abdomen. Under tail-coverts pure white. Flanks 
rusty ; no rufous inside wing, which is all grey. 

L. 9*0", W. 5 0", T. 3 6", t. 1-2", Bf. 0 7". 

A nest of Fgcmnotus pggaus, ^Hodg., brought in by my shikari at 
Shillong in June, contained 3 eggs of a pale madder ground, spotted 
and speckled with darker madder-brown, pale neutral grey, and a few dark 
brown spots, — all pretty evenly distributed. 
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The nest is 4 inches across, neatly made with a foundation of ’ dry old 
leaves and broad blades of grass ; the sides of thin stalks of a thistle and 
thin sticks, and lined within with very fine grass ; taken in a low tree. 

Spzixos canifrom breeds in the neighbourhood of Shillong, in May. 
Youn j birds are seen in June. 

Fnicurm nigrifrons of 1st List, Vol. XXXIX., Pt. II., p. 107, is 
F. maculatuSf Vigors, in immature plumage. 

584 of same list is, I find, guttatuSj Gould, in which the white mark- 
ings on the back are all circular, this would appear to replace maculatus in 
all these Eastern Hills, for I have never yet shot a specimen, like this last 
north-west form. 

Up to March, when we left Munipur, I did not observe any Parrots or 
Ilornbills in any part of the valley, or hills bounding it. The natives say 
that later in the season parrots are very numerous and do considerable injury 
to the crops. Of Swifts I saw only one, a large species, which I failed to secure. 
Cypselus infumatus^ Sclater, occurred in the Naga villages, and was very 
numerous in the large one of Padhang. Fnoepgga must be rare, for I did 
not get a single skin anywhere in N. E. Munipur. The country gets 
much drier on that side and the forest less dense, with a good deal of grass. 
Buntings were very plentiful and Emheriza pusilla appeared everywhere 
to be the commonest bird in the Naga Hills, at 3 — 5, 000, feet 

In the pine forest that covers the slopes of the hills descending into 
the Umiam valley, one of my men marked a nest on June 25th ; I proceeded 
to the spot soon after I had heard of it, and on coming up to tlio tree, a pine, 
saw the female fly off out of the head of it. But the nest was so well 
hidden by the boughs of the fir, that it was quite invisible from below. The 
bird after a short time came back, and I then saw it was Sihia gracilis^ but 
was very shy and seeing us went otf again, and hung about the trees at a dis- 
tance of some 50 yards ; while thus waiting, some 4 or 5 otliers were also 
seen. The female, however, would not venture back, and I sent* on« of my 
Gooijchas up, to cut off the head of the fir, nest and all, lirst taking out 
the eggs * It contained three of a pale sea-green, with ash-brown streakings 
and blotfhings all.over. 

The nest was constructed of dry grass, moss, and rootlets, and the green 
spinules of the fir were worked into it, fixing it most firmly in its place 
in the crown of the pine, where it was much forked. 

8ihia has habits very like Fhgllornis: they hang about the outer 
branches much in the same manner, and there is again a certain like- 
ness in general coloration between 8, gracilis and Otocomptsa jocosa barring 
the colored under tail-coverts of the last. However, in Sihia the form of 


* This nest is in the Indian Museum. 
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nostril iy very different. I have heards gracilis rather noisy in the spring, 
uttering a loud single note, repeated three or four times in succession.- 

45Sa. BJiyllornis Cochinchinensis. 

Of 2nd List is P. chlorocepJialiiSf Walden ; I obtained another pair 
at*Dimapur, on the Dunsiri River, in December. 

It was described by Lord Walden from Burmah ; its extreme known 
western range is, therefore, now the Qaro Hills. 

Tt'ochalopteron AuBteni^ Jerdon. 

Was bagged again near the eastern extension of the main water-shed, 
on Kopamedza Peak, at the same altitude as before. It has been beautifully 
figured by Gould in the ‘Bkds of Asia,* Plate 187. 


Explanation of the Elates, 


PI. IV. Siita Nagaensis, Godwin- Austen, p. 157. 

PI. V. Mqtlacooircus (Layardia) rohiginosus, Godwin-Austen, p. 164. 
PI. VI. Garmlax alhosuperciliarisy Godwin-Austen, p, 161. 

PI. VII. Sibia pulchella, Godwin-Austen, p. 164. 

1^. VIII. Turdinus Garoensis, n. sp., p. 160. 

PI. IX. Fig. 1. Cisticola Munipurensisy Godwin-Austen, p. 165. 

■ Fig. 2. IPrinia rufuUy Godwin-Austen, p. 165. 

PI. X. Fig. 1. Cisticola melanocephalay And., p. 165. 

Fig. 2. Cisticola schosnicdla, Bonap., p. 165. 
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DESCUpTlONS OF A FEW ImnAKf PlAXTS . — BjJ S. KURZ. 

(Received Nov. 1st, 1871) 

1. ^ Miltusa trtstis, Kurz in Journ. As. Soc. 13enj^., 1S74, 58. 

Arbor novollis fiilvo-pubarulis ; folia ainpl:i, obloiiga, pcfciolo 1-2 lin. 

longo puberulo suifulta, abrupte acuminata, basi acuta et subol)li(pin, ebar- 
tacca, glabra v. subtus secus reticulationem laxam parce puberula ; (lores 
.solitarii, axillarcs et oppositifolii, pedicellis ])ollicaribus fulvo-pubcscenti- 
biis unibraetcatis ; calyx corollaque a])pressefulvo-pub(!scentes ; seijala ovato- 
siibulata, c. 2 lin. longa ; petala exteriora duplo longiora, lanceolata, acumi- 
nata, intoriora f-l poll, longa, oblonga, obtusiustmla. — Ava, 

2. MiTiiEFiioRA VA^D.KELoiiA, Kurz ill Jourii. As. Soc. Beng., 1874, 57. 

Arbor decidua, novcllis ramulisipic pubescentibus ; folia oblonga v, 

ovato-obloiiga ad ellipticu, 5-0 poll, longa, potiolo brevi puberulo, basi rotun- 
data V. acuta, ebartaeeav. subcoriacoa, acuminata v. acuta, v. utrinquo minuto 
pubenila V, supra nitida ct subtus sccus nervos minute puberula ; llorys plus 
(jiiain ]K)11. in diametro, pc'dieellis poll, longis sursum iuciussatis fulvo-tomen- 
tosis sub calycis basi bractea semi-amploxicauli rotimdata vestitis sulfulti et 
vulgo 2-ni V. plure.s e peduneiilis reductis lateral ibus (*iMssis^S([uanriatis erum- 
pentes ; sejiala rotundata, dense fulvo-pubcscentia ; petala 3 'exteriora lineari- 
oblonga, undulata, extus parce fulvo-pube.scentia, (lava v. Hava ct rubi'scenti- 
striata, intoriora ungui brevi ct lato, conniventia, extus pubernln, secus mar- 
giiies tomento.^a, (lava, apice albo- ct rubro-punctata. — Fcf/it, ; Marlahnnia. 

N. B Mrlodo ruM jyarvijfonm, Sehelfer = M, lotijoliiiniy Hf. and Tb. ; 
Mclod. Banaanitm^ ejusd, = M, mamihnatum^ Hi*, and Tli, 

3. CAPrAius SiKKnrENsis, sp. uov. 

Prutex S'^'andens, babitu G, Roxburgliil^ novcllis parce pub^scentibu.s, 
inox glabcr ; folia clliptica ad elliptico-ovata, basi subacuta, obtusiuseula, 
petiolu graeili parce appresse pubescente poll, longo sudiilta, 2-3 [)oll. 
longa, coijacea, glabra ; (lores inediocres, pedicellis poll, cireiter longis appresse 
pubescentibus sulfulti, umbellati ; pedunculi l-lj poll, longi, parce ap[)rehse 
p<»bescentos, comprcssiusculi, ex foliorum superiorum axillis cruuipcntcs et 
«aq)ius in paniculaiu terniinalem dispositi ; sepala coiicavo-ovali-rotuudata, 
nuinite puberula et sccus margines hyalinos tomentella, -J- poll, longa ; petala 
lutus lanata, extus glabra ; ovarium ovoideum, acutuiu, et gynopboruni lJ-2 
poll, longum glabra. — Sikhim-Jlimilfij/a, 4000-5000 ped. s m. 

4. SciiTMA MONTicoLA, Kui’z ill Joum. As. Soc. Beng., 1874, 00. 

Arbor glabra, gemmis sei’icoo-pubescentibus, ramulis parco bmiiccl- 

latis ; lolia oblonga v. elliptico-oblonga, basi rotundata v. obtusa, 3-4 poll. 
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longa, potiolo pollicari lato suffulta, acuta v. subobtusa, grosse crenato- 
serrata, valde coriacoa, supra nitida, glabra, ret'u^ulatione iudistincta iui- 
pressa ; capsulec doprcsso-globosi, pedunculo crasso Icnticellato l-J- poll, 
loijgo suffultfo, — Martahania, 

5. Pterospehmum ci^xamomeum, Kurz in Journ. As. Soc.' Beng., 
1874, 120. 

Arbor, uovollis ferruginoo-tomeutosis ; folia oblique oblouga ad ovato- 
oblonga, basi uno latere iiuiMjuali-cordata v. roiundata, altero acuta, poiiolo 
crasso 1-2 lin. lougo tomoutoso sufrulta, 2J'5 liu. louga, acuminata v. euspi. 
data, cliartacoa, supra glabra et niteiitia, subtus dense fulvo- v. cinnamonieo- 
raro caiiescenti- toinentosa ; sti])tibe subulatm, us(jue ad poll, longm, sinipli- 
CCS V. rre<|uentius basi ap])endie(‘ eueiillata auettc ; llores inagni, albi, pediiii. 
cubs i-1 poll, longis fulvo-lloeeoso-tomentosis sulliilti, solitarii, axillares • 
braeteobo subulatie basi cueullato-ap[)endieulatn) ; sepala c. ])olL longa 
V. paullo longiora, bnearia., extus 3-ncrvia et fulvo-tomentosa, iniiis siil)- 
glabra ; blamenta et stylus glaber ; ovarium dense fulvo-villosum ; capsulic 
oblong^e, obtuse 5 -gome, utrinque attonuata*, lignosie, 2 poll, loiigm, fugaeis* 
sime feiTugineo- v. fulvo-tomentusu). — Martaban ; Tenasserim, 

G. Elj.ooaepus simplex, Kurz in Journ. As. Soc. Bong., 1871, 132, 

Arbor gerninis paree serieeo-puberulis ; folia oblouga v. oblongo-hinceo- 
lata, petiole pollicari glabro geniculato-incrassato sutVulta, basi oblusa, 5-0 
poll, longa, obtusa v. obtusiuseulo acuminata, ehartaeea, crenato-deiitata, 
glabra ; llores majuseuli, ])edicellis poll, longis v. longioribus glabris, in 
racemes laxos axillares sub antbesi ebraeteatos foliis brevioros dis[)ositi ; 
sepala c. 0 lin. longa, linear Wanceolata, acuminata, glabra, intus secus min’- 
ginem angustum velutina ; petala aiquilonga, lato*cuncata, vulgo bifida, 
lobis seetis et valdo limbriatis, extus parcc serieea, intua basin versus seri- 
cea, villosa ; anthcrie glubi?o j ovarium argenteo-tomentosum. Ihutsscriin. 

7. El.eocakpus LiTTOUALts, T. and B. ap. Kurz in Journ. As. Soc^ 
Bong., 1874, i;32. , 

Arbor glabra ; folia obovato-obloTiga, in petiolum graeilem J-1 [)oll. 
longum continuum attenuata, 3-5 poll, longa, repando-serrata, obtusa, valde 
coriaeea, glabra, supra iiitentia ; florcs majuseuli, pcdicellis pollicaribus 
paree puberis, in racemes axillares puberos foliis paullo brovioribus colleeti; 
sepala lineariJanceolata, 6-7 lin, longa, caneseenti-velutina; petala ;equi- 
longa, euneato-oblonga, extus dorso sericeo-pubescentia, sceta et limbriaia; 
antherjc puberulaj ; ovarium fulvo-villosum ; drupme. pollicem longie, oblon- 
gm, laives, putarnine valdo lacunoso-tuberculato compressiusculo. Tenas- 
serim. 
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8. E. iiYGEoniriiUS, Kurz iu Journ. As. Soc. Bon^ , 1874, 133. 

Arbor gommis argonteo-serieois ; foya obovato- ad cuneato-oblonga, 
potiolo pollicari glabro geniculato-incrassafco suft’iilfca, basi afcteuuata, 
2-3 poll, longa, obfcusa v. rotiindala, crenato-sorrata, chartacca, glabra ; 
llores }mrvi, podicellis 2^-3 lin. loiigis parce argentc^o-sericeis, racemos argeii- 
teo-sericcos glabrescentes axillares folioriim lougifcudiiie v. breviores elTicieii- 
tes ; sepala 3 liii. longa, lanci^olata, acuta, sericca, glabresccntia ; potala 
paullo loiigiora, lato-cunuata, Tisrpic ad inediain partem linil)riata, gla])ra ; 
anthereo puberulto ; ovarium sericco-tomentosum.— Pcyjt ; MaHnban ; Ten^^ 
mserim. 

N. B. Elwocarptis Acronodia^ Mast. s])ecies est valdo di versa et no- 
qinKpiam cum Acroiwdia punctata, Bl. conjiingenda. E. puuctatus, Mas- 
ters, Pannarii ost species ; E. f/talrescens, Mast. = E. Javkiana, Wjill. 
{Monocera fenuijinea, Jack.) ; E. pcdmiculatus, Wall — E. PalembanicuSf 

Miq. 

• 

O. Melta Bihmantca, nov. sp. 

Arbor novollis canescenti v. llavcseonti furfuraceo-tomontosis ; folia bi- 
pinnata, petiolo longo (3t teroti, pinnis 5-3-paribus j foliola ovata v. ovato- 
liinccolata, basi rotuiulata v.* acuta, sicpius sub-iuicqualia, 1^2 poll, longa, 
breviter acuminata, integra, petiolulis brevibus gracilibus ’yulgo pul)orulis 
siillulta; ilorcs virescenti-albi, parviusculi, pcdiccllis brevissimis furrnracoo- 
tonicntosi v. subsessiles, in paniculas flavcsccnti- v. cancscenti-furfnraceo- 
toinentosascoryinbi(brme.s axillares folio breviores dispo.siti ; calyx profiinde 
^-fidiis, lobis oblongo-lanccolatis jicutis fannacco-j)ubcrulis ; petala c. 3 lin. 
longa, extus vclutina, intus dense pubcrulaj tubus staniineus c. 2 lin, tan* 
tviiii longus, albus, intus pilosus ct apicc inter anthcias valdo lanataj 
drupje globosye v. subglobosie, c. 1 poll, crassm v, crassiorcs, llavcseontes, 
la'vcs, putainiiic obtuse 5-8*angulari et 5-8*loculari globoso, — Martaban, 

10. SCHMTEDELIA CITARTACBA, llOV. Sp. 

Frutex novellis appresse puberulis ; folia uni-foliata, petiolo 1-1 J pol- 
licai4 utrinquo incrassato suflulta, oblonga ad oblougo-lamieolata, brovis- 
i^inic petiolulata, basi acuta, grosse et remote repaudo-.'serrata, .]-B] pod. 
longa, chartacca, acuminata, glabra ; flore-s parvi, fasciculati, pcdiccllis capil- 
laribus -J-J lin. loiigis suffulti et racemos graciles axillares folio breviores 
formantes ; sepala ^ lin. longa, con cavo-rot undata, parce ciliolata ; baccoo 
solitarisR raro bimo, pisi majoris magnitudine, Imves, coccmQx.-^Sikkm, 
N. B. Fructus AT. hfpoleuci^ Ky. in diario hocce (1871, 50) ad AT. 
hppaceum probabiliter referendi sunt ; fructus veri K h/poleucij a me nu- 
poi* in Martabaiiia collecti, iis Euphoriw Litchi simillimi. 
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11; Aspidopterys Helfkiiia.na, Kurz in Journ. As. Soc. Beng., 1871 
137. ^ ^ 

Frufcex se«aiidens, iiovellis apjn-esse fulvo-pubeisceiitibus ; folk ovbuMi- 
hiri-ovata ad lato-obovalia, brevitcr cuspidata v. apiculata, pctiolo 
pollieari pubescento glabrcscente suffulta, 3-5 poll, loiiga, vulgo ^lauoo- 
viridia ; flores parvi, glabri, podicellis c. 2 lin. longis glabris fiUfonnibus, 
paiiiculain axillarem et ternnualcm laxam dum juvciiilein ferrugiiieo- 
pubescentem niox glabrescenteiu formaiites ; petalae. 2 lin. longa; ovarium 
glaborrimum ; gyiiobasis decidua ; disci lobi vix rugosi ; sainarti) ovoidcte, 
polliccm circiter longm, ajdce attenuate) retusa.', byalino-niembranaceaj, pal- 
lide .bruniiesB, radiato-nervosa), iilato-cristatfu, glabrjc. — Teiiasserim. 

12. Ikdtoofera DERiLJS, Grab, in Wall , Cat., 5i()6. 

TIerba annua V. perennis, li-2-pedalis, sparse appresse birsuta ; stipula) 
lineari-subulata), 3-1 lin. longa); folia iin])iiri-j)innata, subscssilia, 1-1 ^ poll, 
longa; foliola 1-2-juga cum impari longius pctiolnlato, alterna, rhom- 
boidco-obovata ad sublanceolata, bi’cvissimc pctiolulata, basi subcuimato- 
attenuata, obtusieiseula ct iniu;ronata v. acuta, J-l poll, longa, Integra, 
Tnenibranacea, supra glabra, subtus tcnuissime ai)presso pubescentia ; llm’os 
minimi, brcvi.ssime pedieellati, bractoa persistontc .subulata Jincam longa 
muniti, in racemum gracillimum parce puboscentoin v. glabrum multi- 
florum axillarem* folio multo longiorem digesti ; calyx lin. longns, pareu 
ap])rcsse pilosns, dentibns subulalo-tilifonnibus ; corolla pa\dlo longior ; 
Icgurnina linearia, subeylindrieu cum suturLs })aUide coloratis prominei di- 
bus, c. -} poll, longa, oblique acuminata, brunnea, parco appresse hirsiitu, 
n-O-spernui ; semina cylindrico-oblonga, utrinque truncata. — I, 
allinis. — Aoa. 

13. Desmodium (Pjitllodiijm) urande, nov. sp. 

Frutyx ercctiis, ramuli.s molliter fulvo-tomentcllis ; stipulto et stip- 
cdlso strictm, breves, lineares, subulato-acuminatu) ; Iblia pinnato-3 v. rare 
1-foliata, pctiolo pollieari fulvo-tomentoso suffulta ; foliola 8-5 poll, 
longa, brevitcr pctiolulata, ovata v. sub-ovata, longiuseule ct obtusiusoule 
acuminata cum mucroiie, integra, chartacca, su[»ra puberula, suT)tus inol- 
liter sub-fulvo-pubescentia ; llores...in raccnios foliatos axillares et tenninalcs 
digesti et paniculam terminalem efformantes ; rliacbis fulvo-tomentosa ; folia 
floralia bifoliolata, petiole 2-8 lin. longo tomenloso in aristam longaiu 
dcsinente suffulta ; foliola oblique ovalia ad suborbicularia, retusa v. rotun- 
data cum mucrone, puberula, j)ollicem circiter longa ; legumina 2 8 arti- 
culata, tomentoso-pubescentia, iis D. pulchelU duplo majora. — D. vestito 
atline. — Ava. 

N. B. Flores Lespedezee pinetormi nec cyanei nec rosci, ut in diario 
bocce 1873, 281 descripti, sed llavescentcs carina apice rosella. 
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14. PuERARiA BRACHYCARPA, Kurz in Journ. As. Soc. Beng., 1873, 

232. , 

Herba percnnis diffusa v. volubilis, ramis acute angularibus 2-4-pedaU- 
bus, seous aiigulos retrorse appresse liirsuta ; stipulfX) Innceolatjo, acuniina- 
tiC, ; folia piunato-S-foliolata, petiolo secus angidos retrorse appresse 

pubescente 1*11 pollicari suffulta ; foliola ovata ad ovato-lanceolata (latera- 
lia valde obli(pia), brevitor petioluLita, acuminata, 1 . 2*21 poll, longa, cliarta- 
cea, utriiKpie parce appresse hirsuta ; flores desunt, raeemos solitaries v. 
rare geminos strictos cauescenti-pubesccntcs axillares formantes ; bractea) 
niiuuiio, subulatio, persistentes ; pedicclli sub fructu lin. circiter longi ; 
calyx appresse pubescons, lineam fere longus, lobi.s acutis ; leguiniiia lineari- 
oblonga, tovosa, compressa, pollicaria v. paullo longiora, 2i lin. lata, pallida, 
parco appresse hirsutula, 5-6-sperma ; semina transverse ovoidea, 2 lin. lata, 
olivaeoa. — Pfffu. 

N. B. PJinscoIus lucnh%Wii\\.^ P7i. doJicJiohleSy lioxh.^et Ph 
r// 5 , iWall. apud Bentham PI. Jungh. I 230 in adnot. endocarpio sceedento 
dein semina arete iiicludento (qiiamobrem boat, Koxburgliius semina arillata 
doseripsit) gaudeut et a me ad Canavaliam reducuntur, 

15. VkINA BRAOIIYOAIIPA, BOV. Sp. 

Herba perennis, volubilis, liubitu V, vexillatw^ caulibus filiformibus 8-4 
ped. longis pareo birsutis; siipub'e peltato-lineari-obloiigjc, *3-1 lin. longfu ; 
folia pinnato-3-foliolata, ])etiolo gracili 1-11 poll, longo birsuto suffulta; 
foliola deltoideo-laneeolata ad liiKjaria (lateralia vulgo imx)([ualia), breviter 
petiolulata, acuminata, 1-2 poll, longa, chartacea, utrimpio parce liirsuta ; 
lloros minores, llavi, brevissimo pedicellati, pauei, pedunculum gracilem parce 
liirsutum axillarem petiolis longiorem v. roquilongum terminantes ; calyx 
amplus, 1 1 lin. tantum altus, glaber, dentibus latis, acutis,' brevibus ; corol- 
la c. } poll, longa ; legumina lineari-oblonga, stricta, utrinqiio obtusiuscula, 
usque ad pollicem longa, 21 lin. lata, compressa, nigrescentia, ’sparse sod 
loiigci .liirsuta, polysperma ; semina crassa, sub-l-gona, lin. lata et longa, 
opaca, nigra. — Arracan. 

N. 43. Doliehos Qangeticus^ Koxb., generi Vignee adnumerandus est. 

• IG, Dunbaria ponocAKrA, nov. sp. 

Herba percnnis, volubilis, llavescenti puberula ; folia j)innato-3-foliola- 
ta, petiolo tlavescenti pubescenti -J-l pollicari instructa ; foliola lato-ovuta 
(lateralia obliqua), petiolulis brevibus pubesceiitibus suffulta, acuminata, 
Rtrinque (imprimis subtus) puberula, subtus pallida, lutescentia, auraiitiaco- v. 
luteo-resinosa ; flores modiocres, pedicellis 2 lin. longis pubescentibus vulgo 
bini pedunculo brevissimo appresse fulvo-pubesccnti axillari instructi ; calyx 
c. 3 lin. altus, appresse flavo-pubescens, dentibus lancoolatis ; ovarium stipi- 
tatum, appresse pubescens ; legumina stipite 3-5 lin. longo suffulta, lineari- 
24 
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Ian ceolaifa, plana et vix torosa, acuminata, lJ-2 poll, longa, 4 lin. lata, 
puberula, pleiosporma ; seniina lal^iora quam longa, comprcssa, c. 2 lin. lata, 
nigra. — Ten asserim, 

N. B. PhaseolmfaseuSfWsLll. est'adnumerandus. 

•> 

17. Attlosia candicans, (Cajanus ? candicans, Wall., Cat., 5576 
et 5567). 

Herba percnnis, erecta, molliter albido-tomontclla folia pinnato-3- 
foliolata, pctiolo 1-1^ pollicari pub(3seenti instructa ; foliola lato-ovata 
(lateralia obliqua), obtiisiuscula v. obtusiuscule acuminata, 1-2 poll, longa, 
basi subcordata, utrin<|uc pubescentia, subtus albida ; flores mediocres, pcdi- 
ccllis 2-3-lin. longis albo-pubcscoiitibus, racemum albo-tomentosum axillarcin 
folio broviorem efforrnantea ; calyx fero 5 lin. longus, albo-piloaus, usque ad 
l)a>in loro 5-li(lus, lobis linearibus, acumiuatis ; corolla calycis lobis paullo 
longior ; legumina transverse impressa ct tovosa, dense pilosa. — Ava. 

N. B. Jhuibaria cahjeina^ Micp, Atijhsiw est Kpocies. Boliclios to- 
meniosus^Vioi\\ (D. hracteataSy Wall,, Cat., 551) JthynclionUc a me adiuimer- 
atur. 


18. Flemi^oia skiuc.vns, nov. sp. (F. manay Wall., Cat., 57-17. B. 
non Koxb.). 

Plerba percnnis, 2-2a-pcdalis, caulibus angulatis cauesccnti-pubiisceuii' 
bus ; folia digitato-d-foliolata, petiolo crasso 3-angiilari angiiste alato 2*1 
poll, longo sultulta ; foliola magis rninusvc rlioml)oideo-ovato-lanc(5olata 
(lateralia obliqua), breviter petiolulata, obtusiusciila cum mucrone v. acuta, 
2-3 poll, longa, utrinquo molliter puberula, supra velutina, subtus .sparse 
nigro-resinoso-puiictata ; llores parvi, purpurascentes, pedicollis lin. longis 
V. snbsessiles, racemos breviorcs v. longiores argenteo-sericeos solitaries v. 
fasciculatos axillares edicientes ; bractem parvre, ovatje, sericem, valde docid- 
urn; calyx argonteo-sericcus, 2.2-3 lin. longus, lobis lineari-subulatis, inlimo 
longissiino ; corolla glabra, paullo longior ; legumina ovoideo-oblonga, pu- 
bcrula, vix sinirso coccinco-rcsinoso-puiictata, vulgo ; 

Martaban. 

♦ 

19. Mucuka bipltcata, Teysman et Binnendyk, Cat, llort. Bog., 
18GG, 2G1. 

Legumcn oblongum, sessile, c. 3-4 poll, longum, 1-3-spermum, utrinque 
bialatura, transverse plicatum, plicis duplici serie digestis apicc lioiizontali 
cbartaceo explanatis . — Insula Borneo . — Legumina vetusta tautum exsfcaiit, 
sed species distinctissima baud cum M. anguinay Wall. ( = M. monospeniidf 
Koxb.) conjungenda (cf Bcholfer Obs. pbyt. 91). 
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20. MxrcuNA MOLLissiMA, Tcysman and Biimondyk, Cat. HoVt. Bog., 

18G0, 2GL , 

Frutex scandens, molliter pubescens ; folia pinnatim S-foliolata, pctiolo 
piloso la-2a pollicaii suffulta; foliola rhomboideo-ovata, (latoralia valdo 
obliqua^, petiolulis 1-2 liii. longis pubesccntibus instruota, obtusa cum mu- 
crone V. acutiuscula, membranacea, 2-3 poll, longa, molliter pubcsccntia ; 
siipella) subulatso, lin. long® ; llores mcdiocres, pedieellis 4-5 lin, longis 
pubesccntibus, racemuui longiiiscule (1-2 poll, longuin) pcdunculatum pu- 
bescentem folio brevioroin aKillurem formantes ; calyx velutiuus cum sctis 
fulvis urcntibus intcrspersus, amplus, i [)oll. in diametro, dentibus 3 infe- 
rioribus triangulari-acutis, superioribus 2 connatis bi-denticulaiis ; corolla 
poll, longa, vcxillo obovato-oblongo, brevitcr unguiculato alls longitudino 
ir(|uans, carina paullo longior ; legumina oblonga, 3-4 poll, longa, 5-G-spcr- 
ma, brovissimc stipitata, subvolutina et setis rigidis fulvis fragilibus deciduis 
obiecta, utriuLpio in alas 2 undulatas oxpansa, transverse et valdo oblicpie 
siinpMciter plicata, jdicis inagis minusvc revolutis ; scmina lato-elliptica, 
plana, i circiter longa, nigra. — llolhccos, Halmahaim^ in horto Bogo- 
rieiisi culta. 

21. PTKHO{!AniHrS M.iCllOCAlll’US, llOV. sp. 

Arbor, novellis fidvo-pubcsccntibus, folia impari-piiinata, pcdos lon- 
gn, raebi fulvo-puberula ; toliola ovata ad oblonga, 3-5-juga, ’alterna, ])otio- 
lulo 1-2 lin. loiigo ferrugiiioo-pubesconto sulfulta, brcviter et obtusiuseulo 
acuminata, mucronata, 1^-2^ longa, Integra, coriacca, novella subtus fulvo- 
pnbeseentia, glabrcscentia et secus nervos puberula ; llores mediocres, Ibivi, 
p(‘{li(‘(‘llis 3-4 lin. longis fulvo-pubescentibus ; in raeemos simplices fulvo- 
pnl)eseentes axilhires digo.sti ; calyx dense ferrugineo-volytinus, c. 3 lin. 
longus, basi sub-obliipio attenuatus; corolla ultra 3 lin. longa, potalis 
uudulato-crispatis ; stamina diadeljdiia ; ovarium villosum ; legumina canes- 
centia v. fulvescenti-velutina, irrcgulari-orbieularia, alis subplicatis 1^-2 
poll, in diametro, basi imc<iiiali sinuuto-rotnndata, acuininc styloso minuto 
su[)ra sinu basali protrudeiite . — Martaban ; Tonasserini. 

,22. Comuretum dasystacuyum, nov. sp. 

Frutex scandens, babitu G. CJiinensis sed partes omnes magis minusvo 
pubesceiites ; folia opposita v. sfopius ternata, elliptico- ad obovato-oblonga, 
petiolo brevissimo cras.so fulvo- v, ferrugineo-pubescente sulfulta, acuminata, 
Integra, 3-4 poll, longa, membranacea, supra sparse albo-puncticulata, sub- 

(secus nervos dense) pubcsccntia ; flores parvi,albidi,sessiles, spicus satis 
I’obiistas strictas patentes v. docurva.s dense ferrugineo-tomentosas axillares 
tolio breviores efformantes ; calyx tubuloso-campanulatus ; limbus 4-lobatus, 
intus dense fulvo-liispidus j petala lato-oblonga, cuneato-unguiculata, calycis 
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lobis lon^iora ; ovarium mox glabrescfcns, obsolete 4-gonum ; fructus oblongi, 
1 J poll, fere longi, pollicem lati, glabri, 4-alati, alis cbartaceis semi-obloii- 
gis nucis diametro multo latioribus . — Pequ ; Martaban, — G. Cliinemi^ 
lloxb. ((7. Grifflthiiy Heurck and Muell-Arg. Obs. Bot. Plant, nov. 231) 
valdo affine. 

23. Comuiietum: PYttiFoiiiUM, {Pentaptera pyr if oliay Wall., Cat., 3985 
non Presl.). 

Friitox scandens, habitu G. omlifoliiy novellis ferruginco-pubcrulls j 
folia parva, ovalia ad lato-oblonga et suborbicularia, opposita v. alterna, 
petiolo 3-4 lin. loiigo gracili sufliilta, obtusa v. subretusa et mueronata, in- 
togra, cbartacea, lJ-2 poll, longa, glabra, supra puneticulata ; llores .. ; spicaj 
puboruloo, solitarijjb* v. in paniculas graciles axillares v. breves terminales 
digestoe ; fructus parviusculi, j-f poll, loiigi, glabri, 5-4-alati, alis cbartaceis 
semi-ovalibus nucis diametro latioribus. — Ava . 

24. COMBEETUM QUABEANGUTABE, nOV. Sp. 

Frutex subscandens, argentco-lepidotus et punctatus, ramulis acute 4- 
aiigularibus ; folia opposita v. raro alterna, parva, obovato-cuneata v. raro 
ovata, petiolo brevi gracili lepidoto sulfulta, vnlgo obtusa v. subretusa et 
mueronata, integra, 1^-3 poll, longa, cbartacea^ utrincple (subtus sub-dense) 
argenteo-lepidotil et punctata ; flores parvi, albi ?, bractea subulata fugaeis- 
sima substructi, spicas solitarias v. binas simplic(^s dense lopidotas axillares 
folio breviores formantes ; calyx infundibiililbrmis, vix lin. longus, dense 
lepidotus, limbo 4-deiitato intus dense fulvo-villoso ; petala calycis deiitibus 
3-angularibu8 paullo longiora, obovata; stamina exserta ; fructus parvi, 
poll, longi ct lati, suborbiculares, dense argenteo-lepidoti, 4-alati, alis cbaida- 
ceis, nucis diametro latioribus. — Tcnasscrim ; Siam. 

N. B. G. platypliyllmiy v. Heurck et Muell-Arg. Obs. Bot. Plant. Nov. 
242 = Gi extensim, lloxb. ; Anoyeissus pMUyrewfoUay v. Heurck et Mucll. 
Arg. 1. c. 2 19. = A. acuminaiw varietas. 

25. Lontceea leiantha, nov. sp. 

Frutex glaber j folia ovata ad ovato-oblonga, basi acuta decurrentia, 
petiolo 3-4 lin.'longo suffulta, obtusiuscula, subcoriacea, 2-3 poll, longa, 
Isevia, glabra, supra nitida ; flores magni, 2^-2 poll, longi, glaberrimi, scssi- 
Ics, bini v. solitarii pedunculo crasso stricto 3 4 lin. loiigo axillari suflnlti ; 
calycis tubus 3 lin. fere longus, Ifevis, limbo amj)lc-infundibulilbrmi lin. tci’c 
longo leviter 4-dentato. — Avcb monies. — L, lonyijlorw, JDC. affinis. 

26. Rxjbia SiKKiMENSis, nov. sp. 

Herba perennis U. cordifolice arete affinis, aeuleolato-scabra, caulibus 
angusi-H alato-angulatis ; folia sessilia v. subsessilia, 4na v. sursuin 3ua 
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.verticillata, lanceolata ad elli[)fcico-lanceolata, 3-5-iiervia, acuminata, baai 
obtusa, imprimis secus ncrvos et marfijines^rctrorsc aculcolata, 2-1 poll, loii- 
ga, eliartacea ; florcs miiiuti, pedicellis sciniliiieam longis suil'ulti, cyniosuli, 
paniculas brachiatas axillares in panieulam majorem teriniiialoiu collcctaa 
formalizes ; baccm didynux) v, globosm, pisi minimi magnitudiuo, glabraji 
siiceul(3ntm. — Sikk im-Hmalaya» 

N. 13. — Psllohiim cajullarCj Kurz in Journ. As. Soe. Bcng., 1872, 313 
^ Morindopsis capillans, 

27. AiiNEBiA Tibetana, nov. sp. 

Herba perennis inagis miiiusvc ramosa usque ad semipcdem alta, ap- 
presse liispida (pilis rigidis albidis e tubereulis albis ortis) ; folia obovato- 
liiiearia ad lineari-oblonga ct liiiearia, radicalia in potiolum loiigiorciii v. 
brcviorom decurrontia, caulina sessilia, obtusa v. obtusiuscula, crasso mcm- 
branacoa, appresse albo-liispida -J-IJ- poll, longa j ilorcs vcrosimiliter llavi, 
si'ssiks, in spicas loiigiores v. breviorcs circinnatas termiuales ot latcralcs 
congesii et siopius in panieulam spuriain albo-hirsutani colleeti ; bracteie 
ealyce breviorcs, albo-hispidio, linearcs, obiusoo ; calyx albo-setosus, uS([uo 
ad basin fere 5-partitus, seginentis 2 liii. eirciter longis v. longioribus an- 
gusto linoaribus ; corolla infiindibuliformi-liypocraterimorplia, c. .j poll. Ion- 
ga, lobis brevibus roiundatis ; anilier«e fauei insorta ; niicos griscio, 3-angu- 
laii-ovatm, acutio, tubcrcubitm, lincain fere loiigro, dorso obtuse cariuata). 
Tibet ia occidentalism 12000- IGOOO p. s. m. 
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(Wifcli Plates Xn -XXXI.) 

Ill working up my Burmese palms, I Hud tliat a few of tliom are no\Y, 
I now pro])ose to describe these and to give at the same time an onumora- 
lieii of all the species that have hitherto been found in Burma, adding also 
ii conspectus so as to facilitate their identification. The*rattans, however, 
arc ill such a state of confusion that little can be done until the material 
loi- description becomes more complete and the almost inextricable R} nony- 
my «f the described species has b(3eu properly cleared up. 

I have not paid special attention to palms in the field, but a few 
remarks on variation may not he out of place here, 

^ The^izc of the palms is often efougli variable and, amongst the many 
examples, I shall men lion only Vlioetiix paludosa, tlie .stem^of wbieh varies 
in height from only 2 or 3 ft. up to 15 to 25 ft. Soholificalion is a cbaracter 
of little value in my eyes. I look upon it rather as an idiuM m-ra>v, 
and, therefore, not even as a sufiicieiit character on which to establish a 
TaviL'iy. No doubt in very many species this character has heeome general 
imd constant, hut atavisms are not unfreiiucnt. \Vc know, for example, eases 
in which the common betel-nut palm has made as,many as 7 shoots, and simi- 
l:ii’(*xamples are not wanting (especially in FhoenUy Cocos ^ Arenya, Euterpe), 
^>'cca triandt'a has pimple and soholiferou.s trunks with all intermediate 
25 
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states,* and I have, therefore, unhesitatingly connected with it A, laxa, a « 
species that differs in no structural# points. * Caryota soholifera is another 
example wherein simple-stemmed and soboliferous plants may occasionally ho 
found ill the Burmese jungles not a dozen yards from one another. Species 
based upon such distinctions, if not also accompanied by structural ^dilfer- 
ences, are in my opinion fuitenahle, and grouping pahii-speeies alter such a 
character is simply misleading. 

Again, the armature in Calamus would appear to me to be also subject’*’ 
to variation within certain limits. It certainly is often very dilVerent ac- 
(‘ording to tlio age of the rattan itself, or accordingly as the sheaths come 
I'rom the lower or upper i)arts of the plant. On the other hand, the Calami 
(including Dtemonorops) oiler so many valuable characters in their spathes 
and spathules, nature of seeds, lorm and liagclhc, and, finally, in the scales 
and stamens, that we may eonlidently look forward to a sound and natural 
clas>ification of tlie rattans so soon as the numerous hook-species, ofb'n based 
upon inconnilcte pieces only, shall have been got rid of. The ditference i^^ iho 
scales of the fruits of Calamus in different stages of growth is so far as ])os- 
sil)le illustrated in the pi’esent paper. The indument of the inllovescences 
and their sjiathes seems to afford valuable characters, espeeiall}' to lu'rha- 
rium-hotanists. The colour, however, of the same varii's greatly in the same 
siiecies, as for example in A, gracilis^ in which some'individuals have yellow- 
ish-white and bright scarlet spadices, while others have them greeiiish- 
purple. 

Burmese palms are still very incompletely known, es])ocially the rattans. 
While the distributional area of the leiocarpous })alms is greater than one 
might have expected, that of the rattans is singularly restricted and limited. 
Thus I have beeiiumable, in spite of all the pains I have taken, to id(*iiti(y 
several of my Burmese rattans with any of the lOO species or thoveahoutii 
already jjiil, dished. Only the more light-loving species, such as C. Giirubit, 
fascicuJalus, etc., have a wider distribution. 

Burma and the Andamans contribute each a new typo of Calamus in 
C. tif/rinus and G, Andamanicus, which have the scales of their fruits tur- 
nished with fringed appendages as lonj^is or longer than the seale’itseU. 

I have, in* the present paper, endeavoured to supplement my descriptions 

by the addition of ligures, for it is irksonui to recognise palms from (h serip- 
tiuns only ; a ligure, moreover, allows considm-ably shortening of the descrip- 
tion itself. ^J'lie small size of the Society’s Journal lias, however, compelled 
me to introduce only the most important parts of these bulky plants. 



193 


1874.^ S. lS^y[^•^'EnwncTaiio)l of Burmese Balms, 
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^ BALJU^, 


SuBPAM. I. PALMi^ GENUINE. — Fruits not imbricate scaly, but 
smooiti or variously rough or tubercled. Seeds jvithout arillus. Usually 
erect, very rarely armed palms. 


Tbib. I. NtPTNiB . — Beriantli of females reduced to a few scales. Ova~ 
ries 3, apocarpous. Male Jloioers in separate spadices surrounding the 
central female flower -head. Leaves pinnate. 

Niba, Bimph . — Spathes many, sheathing, persistent. Female llowera 
on a central globular torus, surrounded by the male spadices, Male perianth 
C-p^ted, complete, valvate in bud. Stamens united by threes. Drupes 
woody, angular-turbinate, collected into a large dense head. Albumen cqua* 
ble, hollow in centre. Sobolifcrous almost stemless palms. 

N.fruticanSi Wurnib. Only species. 

Trib. IL Pinnat ^. — Berianth complete in both sexes. Leaves pinnate 
lime pinnate or pinnatisbet^ rarely almost entire. Erect palms, 

* Spathes 1 or 2, more or less boat- or spindle-shaped. 

§ CbcojMfp.— Spathos 1 or 2, spindle-shaped or clavato. Ovary syii- 
carpous. Putamen at base 3-porous. Leaver simply pinnate. 
(Probably better reduced again to a section of Arecinece.) 

* Cocos, L . — Monoecious on the same spadix. Petals in females imbri- 
catc-convolute in bud. Ovary syncarpous, 3-celled, only one cell ovule-bear- 
ing, Dyi 2)0 large, woody, containing a single one-seeded hard putamen. 
Aibumcn equable. Large simple-stemmed palms. 

Gooos nucifera^ L. Only species. 

§ § Arecinea.^Sp&ihQB 1 or 2, boat-shaped, caducous. Ovary syncar- 
pous. Putamen not perforated, Pimi® neither fascicled nor 
erose-toothed, 

Abeca, is.— Flowers monoecious, their bases immersed in the cavities 
of the nude sp^ix. Stamens 8, 6, or numerous. Petals valvate in bud. 
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Albuir.ei^ ruminate. Simple-stemmed or soboliferous palms. Pinnso irrogu- 
larly united into broader or narrower scgmoats, rarely all connate in a 2- 
cleft blade. 

Species. 

Siibg. 1. Areca^ L.— Stamens 6 or 3. Stigmas 3. Female flowers 
lateral between the ramifications, rarely axillary. Spadix often twice rami- 
fied, the ultimate ramifications usually more or less filiform and covered by 
male flowers only, 

X Stamens 6. Female flowers without bract. 
Simple-stemmed, glabrous ; drupes as large as a hen’s egg, 

...A, Catechu j L. 

X X Stamens 3. Female flowers without bract. 

Glabrous, simple-stemmed or soboliferous, A. triandra, Roxb. 

Suhg. 2. Pinanga^ Bl. — Stamens numerous. Stigma 1. Female flow- 
ers in grooved series. Spadix simply ramified, or rarely undivided, ” 

X Flowers distichous. , 

Ceospitose ; spadix branched ; sheaths, etc., slightly scurvy,... .4. costata. 
X X Flowers tristichous. 

Simple-stemmed ; spadix slender, ramified or simple j sheaths, etc., scurvy, 

. . . * gracilis, Roxb. 

XXX Flowers 5 — 6-stichous. 

Simple-stemmed j sheaths, etc., scurvy ; spadix simple, fleshy, as thick 
as the finger, A. hexasticha, Kurz. 

§ § § Pliocnicecd, — Spathes 1 or 2, boat-shaped^ persistent. Ovary 
apocarpous, consisting of 3 distinct carpels. Finnic often fascicled. 

Phoenix, L , — Dioecious. Corolla in males valvate, in females imbri- 
cate in bud. Drupes sappy, solitary. Albumen equable. Simple-stemmed or 
stoloniferous palms, sometimes stemless. The lower pinnic reduced to spines. 

Species. 

* Spathes smooth j flowers supported by a small subulate bract. 
Stemless ; petioles rather long and slender, spiny-armed, 

...P, acaulis, Roxb. 

♦ * Spathes covered with a brown scurf ; flowers without a bract. 
Simple-stemmed, robust ; petioles very short and dilated, spiny-armed j 

drupes about an inch long, P. sylvestris^ Roxb. 

Sobolilerous, slender ; petioles long and slender, spiny-armed ; drupes 
about 4 an inch long, P. paludo^a, Koxb* 
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♦ * Spathes several, tubular or sheathing. Ovary syncaippous. 

§ § § § Caryotew, — Spathes several, tubular pr sheathing, persistent, 
Pinueo of tlie leaves often fascicled, jagged or eroso-toothed, 

• 

AnEyOA, Lai). — Flowers monoecious in different spadices. Petals oi 
•both sexes valvate in bud. Stamens indefinite. Ovary 3-cellcd. Drupe 
depressed' 3 -angular, rather dry, 3-sceded. Albumen equable. Siinplo- 
stemmed rarely soboliferous palms. Leaves simply pinnate, the pinna) linear, 
at base auricled at one or both sides. 

Arenga saccliarifera, Lab. Only species. 

WALLicniA, i?(?j:i.—Flowers monoecious in different spadices, rarely 
dioecious. Petals in both sexes valvate in bud. Stamens often definite. 
Ovary 2-celled. Drupe sappy, usually 2-secded. Albumen equable. Often 
stepjjess low palms. Leaves simply pinnate, the segments wedge-shaped. 

Species, 

Spadices smaller, the male spikes almost filiform ; male flowers yellow- 
ish ; calyx tubular, about a line long, W. caryoloides, lloxb. 

Spadices very amp^p, the male spikes thick and rigid ; male flowers 
purplish or green j calyx minute, cup-shaped, only about 3 - lin. long, 

,„W. disHchOf T. And, 

As preceding, but the male calyx tubular, nearly a line long, 

,..W. densiflorat Mart. 

Caetota, Z , — Flowers monoecious on the same spadix. Stamens in- 
definite. Petals in 'males valvate, in females imbricate in bud. Ovary 
or 2-celled. Drupe l-or 2-seeded, sappy. Albumen ruminate. Simple- 
etemmed or soboliferous palms. Leaves bipinnate. 

* Species, 

Simple-stemmed ; male petals about i inch long by 3 to 4 lin. broad, 
^ „.C. urensj L, 

* Usually soboliferous ; male petals about 4 lin. long an^ only U- lin. 
broad; anthers mucronate or emarginate, 0, soholifera, Wall. 

Teib. III. FiABEiLATiE. — Lcaves fan-shaped, Berianth complete in 
hth seoees. Erect palms, 

§ Bor€t8sin<B,’'^0\sci!j syncarpous, 2— 4-celled, with as many ovules. 
Drupes 2 — 4 -celkd, with as many seeds. 
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BoijASsrs, X.— Spathes several, incomplete. Male spadix catkin -shap. 
ed. Corolla imbricate in bud. Drfipe large, fleshy-fibrous, 3-seeded. Seeds 
pomaceous, with a pore at their apex. Lofty palms. Pinnae connate, and 
forming a blade. ^ 

Borasms JluhelliformiSy L. Only species. 

• 

§ § Ovary apocarpous, consisting of 3 free or at apex 

united carpels (or only the styles united), usually only one of the ® 
carpels coming to perfection. 

i- 

Licttala, Bmiph . — Inflorescence axillary. Flowers hermaphrodite, 
solitary or by 2 or 3 together. Corolla 3-parted. Stamens perigynous, the 
filaments inserted at the throat of the corolla and united into a ring. 
Drupe sappy. Usually small simple-stemmed or tufted palms. Pinnm all free 
to the base, or by 2 or several united into broader or narrower flabellate 
segments. 

Species, 

X Flowers large. Leaves peltately flabellate. 

Calyx about i*to \ inch long, Z. peltata^ Eoxb. 

X X Flowers small. Calyx not above 2 din. ,long. Leaves palmate- 
ly flabellate. , , 

Trunk \ to 8 ft. long ; petioles aculeate, bordered along their whole 
length ; calyx about a line long, Z. paludosa^ Griff. 

Almost stemless j petioles unarmed at the upper third of their length ; 
calyx IJ lin. long, Z. longipes^ Griff. 

CiiAMJiiiOPS, Z. — Inflorescence axillary. Flower^ polygamous, sever- 
al together. Corblla 3-parted. Stamens hypogynous. Drupe sappy. Al- 
bumen with a longitudinal furrow. Simple-stemmed or tufted palms. 
Pinnoe all connate and forming a blade. 

Cliam<srops Khasyana, Griff. Only species. 

Liyistona, B. Br , — Inflorescence axillary. Flowers hermaphrodite, 
clustered. Corolla 3-parted. Stamens perigynous. Drupe sappjt. Albu- 
men with a cavity filled up with the intruding integuments. Embryo dor- 
sal. Erect palms perennially flowering. Pinnso connate and formings 
blade, 

Livistona speciosa^ Kurz, Only species. * 

CoBTPHA, Z. — Inflorescence terminal. Secondary and tertiary spathes 
many. Flowers hermaphrodite, clustered. Corolla consisting of 3 free 
petals. Stamens hypogynojis. Drupe -corticate. Albumen hollow in centre 
or solid. Embryo apical. Lofty or rarely stemless palms, flowering ouco 
only and then dying off. Pi^se connate and forming a blade. 
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Species^ 

* Simple-stemmed often lofty palms. Petioles comparatively short. 
Trunk annular or almost even j drupes the size of a wood-apple, 

• ...C. umhraculifcra, L. 

Trunk marked by the spiral sears of the fallen spirally arranged leaves ; 
^drupes the size of a cherry, C. Oehangay Bl. 

* * Stemless. 

Petioles 18 to 25 ft. long j drupes the size of a cherry, C. macropoda^ Kz, 


SuBFAM. II, CALAMEiE.— Fruits covered by rctrorsely imbricate 
scales. Seeds often spuriously arillate. Usually armed climbers, rarely 
erect or unarmed. 


Tbib. L Flabellatje. — L eaves 'fan-shaped. Nearly all American, 

Teib. II, PiNNATJE. — Leaves pinnate. 

* Flowers Spirally arranged, forming a more or less dense 

cylindrical catkin-like spike. 

Koethalsia, Bl . — Spikes villous-bractooled or the bracteoles glabrous, 
forming elongate panicles. Spathes tubular. Albumen ruminate. Scan- 
dent palms, sparingly armed. 

Species. 

‘Spines on the petioles almost straight, 3 to 4 lin. long ; drupes obo- 
void,4 inch long K. scaphigera, Mart. 

Spines on the petioles short, reflexed ; drupes turbinate (globular), tlio 
sije of a Imall pea, laciniosa, Mart. 

Zalacca, Bumph . — Spikes villous-bracteoled, forming* elongate pani- 
cles, Spathes elongate, cleft to the base. Seeds arillate. Albumen equa- 
ble. Stemle,^s or almost stcmless erect palms, more or less armed. 

Zalacca WalUchianaf Mart. Only species. 

* ♦ Flowers distichous (very rarely spuriously unilateral). 

Calamus, X. — Flowers usually sessile, solitary in the spathulcs, or 
rarely in a short durved spikelet exserted from the spathule, forming elongate 
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more or ^ less pendulous panicles. Spatlios tubular or flattened out from a 
tubular base, persistent. Spathule^ cymbiforrn or tubular. Seeds arillate. ’ 
Albumen equable, but often pitted or erose on the outside. Scandent, rare- 
ly erect rattan-palms, more or less fearfully armed. 

Species, 

Drupes sessile, i, e.y the perianth more or less spreading 
and adhering to the base of the fruit. Spathules of the „ 
spikes much imbricated, the exserted part cymbiform, 
shorter than broad, more or less truncate. 

0 Scales of fruit without a conspicuous appendage. 

A Pinna) equidistant. 'No loaf- tendrils. 

Erect, tufted ; pinnm white beneath. No tendrils whatever, 

...G. m'horescenSf Griff. 

Erect, tufted ; leaves uniformily green, without (but the sheaths and 

spadices with) tendrils, C, erectm, lloxb. 

A A Pinnae fascicled or interruptedly approxiiTlato. 

Young stems, etc., whitish powdery ; leaves without tendrils j pinna) 
interruptedly fascicled j di*upes globular, straw-coloured, 

...C. fasciciilatus, Eoxb. 

Glabrous ; leaves tendril-bearing ; pinnro bi’oad, alternately approxi- 
mate ; drupes oblong, brown, ' Q. latifolim, Roxh. 

0 0 Seales of fruits produeed into a fringed appendage 
as long or longer than the crustaccous scale itself. 

Leaves tendril-bearing ; inflorescence without tendril ; drupes i inch 
long, uniformily brown, G. Andamanicus^ Kurz. 

Leaves without tendrils ; inflorescence with tendrils ; drupes an inch 
long or somewhat»longer, dark and pale brown variegated, G, tigrinuSj K nn. 

* * Drupes seated on the erect indurated thick pedicel-like 
perianth. Spathules usually long-exserted and tiibuhir, 
rarely cymbiform and imbricate, usually not truncate. 

0 Spathules imbricate, broader than long, truncate. 

Leaves without tendrils ; pinnae equidistant ; drupes globula^ i inch 

thick, straw-colgured, G. temls^ Roxb. 

0 0 Spathules exserted and rather elongate. 

X. Spathes with a short acute limb only. 

Leaves not tendril-bearing ; pinnae interruptcdly-approximate ; drupes 


ellipsoid, straw-coloured, nearly an inch long, (7. gracilis^ Roxb. 

Leaves not tendril-bearing ; pinnae equidistant, narrow ; spathes green, 
very thin, compressed-tubular, almost unarmed, C. HeJferianuSy Kurz. 


Leaves tendril-bearing ; pinnae distant, alternately approximate ; male 
flowers in recurved small spikelets or fascicles exserted from the spathules, 

... (7. paradoxus, K 
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X X Lower spathes expanded into a llatj eiongato' 
limb, tubular at the short base only. 

Leaves not tendril-bearing ; pinna) narrow, c(iuidistant ; drupes globu- 
lar, the size of a pea, the scales straw-coloured witlf blackish-brown borders, 

...0. Gurula^ Ham. 

fijBMONOROPS, Bl . — Flowers usually pedicelied, naked or ncaidy so. 
Spathes cleft to the base, deciduous, the outer one boat-shaped. Spathiiles 
• incomplete, reduced to bracteoles. Spadix erect, stiff, never tendril-bearing. 
Albumen usually ruminate. Scandent rattan-palms, more or less fearfully 
armed. 

Species, 

* Spathes unarmed or nearly so. 

Loaves not tendril-bearing ; pinnso iiiterruptcdly-approximate, white 
beneath, D. hypoleucus, Kurz. 

* * Spathes (at least the outermost one) much armed with 

thorns or spines. 

Leaves uniformly green ; sheaths and spathes outside fearfully armed 
with ilat glossy black spines ; drupes globular, the size of a cherry, 

,,,D. yrandiSf Griff. 

Plectocomta, Bl , — Flowers in small naked racemes or spikes, liidden 
by the imbricate disticlious secondary spathes, the latter forming long 
tail-shaped one-sided panicled pendulous catkins. Spathes many, tubular. 
Drupes retrorsely hispid. Albumen equable. Scandent often lofty rattan- 
palms, more or less armed. 

IHectocomia macrostachya^ Kurz. Only species 


ENUMEBATION OF THE SBEGIES, 


Nipa, Eumph, 

1. N. muTiCANS, B^urmb. in Verh. Bat. Oenootsch.^ Z, '34'9/ Lab. 
inMnn, Mus., V, 297, t, 21-22; Ro^rb , FI. hid., Ilf 050; Marl,, Palm., 
305, t. 108, *171-172 ; Bl Humph. Ilf 70, t. 105, 104—105 ; OrijU:, Not, 
Monocot., 168, t. 244-247; MUp, PI Bid. BaU, Ilf 150, 

Hab, Common along the estuaries of the rivers, and in tidal forests 
all along the shores, from Chittagong down to Tenusserim and the Anda- 
mans. 

Dane of the Burmese. 

20 



200 


S. Kurz — Enumeration of Burmese Palms, 


if. 4 , 


Cocos, L, 

2. C. NUCirEUA, Z., FI. Zeyt.^ aoi ; Eoxh., (Jorom. PI., J, 52, t. 37, 
et FL Ind., II T, Gl Palm , 123, t, 02-03 et t. 88,/. 3-G; JZV/., 

FI. Ind. Bat., Ill, 01. 

1L\b. Gt'iierally cuHi^vatod all over Burma, more especially \fitlnu 
tlie inlluencc of the sea, and also wild along the sandy beaches of the Cocos 
islands. Bl. C. S., Fr. H. S. 

Ung is the Burmese name of tlic cocos*palm. 


Arkca, L, 

3. A. Cateciitj, L., up. ph, 1.80; Boxh., Corom. PI, I, 51, 1. 75 et 
FL Ind., Ill, 015 ; Ilagne, ulrzncg Oeic., VTI, t. 35 ; Mart., Palm., 100 
et 311, t. 182 et t. Ill), / 4, f. Z, A’, / LI. ; 7>7. Eiimplt., II, 05, t. 102 A, 

101; Miq.,Fl.lHd. Bat., Ill, 8; Grijf., Ind. Palm., 147, ct in 
Mad. Calc. Journ., V, 450; SclieJ., Group, d. Arec., 0. 

Hah. Frequently cultivated by the Bunnaus and Karens, especially 
in Martaban and Tenasserim. 

Kiinti is the Burmese name. 

4. A. TRiAifORA, Boxh., FI. Ind., ITT, 017; Griff., Ind. Palm., 118, 
t. 230, A, et in AlacL Calc. Journ,, 7'", 451 ; Mart., Palm., Ill, t. 110,/. 
1-3; Schr/f., Group, d. Arec., 10. (A. laxa, tiamr in Mem. Wern.Soc,, V, 
809 ; Griff., Ind. Palm., 140,c/ in Macl. Calc. Journ , V, 152 ; Hchejf., Group. 
Arec. ,17; A. piimila, Bl. Humph., II, 71, t. 00 el 102, non Mart, nee 
Orff., Schejf. Group, cV Area., 15). 

ILau. Kot iinfre(|ucnt in the evergreen tropical f;rosts from TMartahan 
down to Tenasserim and the Andamans ; also in Chittagong. FI. II. and 
1{. S. ; Fr. the following year. 

Tan Kunli (wild betel-])alm) is the Burmese name of this as of all 
other wild species Areca ; the Andamanese call it aluiradali, 

5. A. COSTATA, {Pinaiiga coslafa, Bl. Humph., II, SO, t. JOO ; Pinun- 

ga Kuhlii, Bl, Bampli,, 11, 82, t. Ill, llchelf., Group, d. Arec,, 31 ; Seujbr-' 
ihia Kuhlii, Mart., Palm., 185, /. 0, P Z,f. 1 et 5). *• 

Hab. In the evergreen tropical forests of the Andamans, around 
Mount ILiirriet, and probably elsewhere. Fr. June. 

I have changed tlie specilic name according to a rule laid down in He 
Candolle’s ‘Laws of Botanical Nomenclature.’ Dr. Schotrer au3 a very lew 
others object to this rule, but to me it appears a sound one inasmuch as it 
rigorously compels an author to adopt a name which otherwise would ho 
altered either out of pctVintry or personal feelings, for illustrations 
of which Dutch literature especially furnishes cxanqdes enough. 
rule is exact and therefore truly scientific, admitting of no excop- 
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^ tioii but ill cases of absolute absurdity* : it prescribes with ahiu^st ma- 
thematical precision the ultimate c1kui_l*J). Why, tor cxumple, should wo 
call Gualteria pallida^ Bl, at j)reseiit Marsj/popetalum ccratomuthesy 
SclielT., and not M,pnllidmil or why should the ^rell-known EinihristijUs 
iViphjlla^ witli its piigeful of synonyms, bo reehrislened id poUj morph a^ 
Booek. ? The objection raised on account of ^icn*ase of names uOsfjuo 
necessilate is a leeble one, and cannot counterbalaiK'o the advanta:^es*of a 
•strict rule against arbitrary acts. 

G. A. GRACims, lioxh,, FI. Lid., Ill, G19 ; Gnff., Lid. Balm., 151, t, 
232, A — C, et ia Mad. Calc. Joitni., V, 1*50. 

J1j\u. Frc([ucnt in tlie evergreen tropical forests, especially in marshy 
j)laoes, from Cliitta^ng, Pegu, and Martaban down to Tenasserim, PL II. 
and U. S, ; Fr. the following year. 

Dr. Sehcirer identilies this sjieeies with Blmno’s Buianga patnla ; B, 
patula, however, has distichous tlowers, (piite dilferent fruits, and smooth 
slicin^hs and spadices. Again, Al dislidia, Koxb. (of whieli Ptifcliosprrma 
si mpl id fro ns, i^liq. is an exact synonym), which has a hispid spadix and 
scurvy sheaths and spalhes, is also reduced to his Binanpa patala — a course 
in which I cannot follow him. 

7. A. iiKXisTK'ii.v, n. sp,, PL XIT. 

A slender sim[)le-stcuin‘i(‘d gn^garious palm, 20 to 30 feet high, the stem 
3 to 4 in. in girth, thu shcalhs, etc. thinly scaly-rough, soon turning 
glabrous ; leaves 3 to 5 feet long, pinnate with the end-jiinna) conllucnt, on 
a short (3 to 4 in, long) scaly-rough petiole broadly sheathing at the base ; 
pinine linear, somo\.vhat falcate, 1 to 11 feet long, alternate, 2- to 3-ribbed 
and inany-nerved, the lower ones acuminate, the upper and terminal ones 
ercnate-lobed and ending in as many bluntish and shortly 2-lobcd lobes 
as there arc ribs : llowcrs sessile, spirally arranged in * 5, higher up in 
C, grooved rows along the simple rellcxed spike up to a foot long, the rachis 
as tlwck as the linger, lleshy ; female perianth (in young fruit) veiy much like 
that ot' A. (jracilis^ the sepals and petals almost conform, broad-oval, blunt 
or bluntish, about a line long or a little longer ; staminodes ap[)areiitly 
• 

• * If in .such cases a nilo were to he c.slahlislicd lo this elfort lliat a spreies thus 
C'han{*rcl in name should ho calh’d ath'r the aulhur who lii^t u.-inied and d( '.scribed it, 
th(' ca.ses of doubt would be reduced to a luiuiinuni. Dr. Mueller Ar^. has giv('u .sumo 
lalilitiojial I'uli^ in his “Xomeiielatorie fraj'-meiils” defendiui' his h;irp:jp';in principles 
luioplcd in tlio loth vol. of De ( \uidoll(‘’.s I’rodiMiiui.-^, hut I think licit few, ii any, rii^ht- 
niindc'd nion Avould refuse to adopt a ^I»S. n.aiio, if they have kiiowledi'e oi tin* sanii) or if 
they have the plant, authentically named, at their dispo.'^.il. On the other side, 1 fully agree 
tliui Ms. names, the jdaiits of wliii li arc inacci'Ssihle to an aullior, oven if ])nl)lished hut 
L'hai“ri(;tomed, arc truly valuL'l('.s,s “iioinina chavti'lci'a,” and as such redu«:ihle to 
described at a later date. No one will ever persu.ide me to spi-nd a few thou.sand 
tupeos oil a jouiiioy to Europe for lliu jnirpose of unyarihing ]\I8. names ! 
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none ;♦ unripe fruits fibrous-fleshy, smooth, spindle-shaped, and narrowed at 
apex. ^ 

Hab. In marshy places of the evergreen tro[)ical forests of the sou- 
thern parts of tlie PegutYomah, as for example between Kyauzoo and Kya 
Kng (Puzwooudoung- valley). 

Phoenix, L. 

8. Ph. acvulis, lloxh , JEort. Bang , 78 et El. Tml 77'/', 783; 

in Mad. Calc. Journ.^ K, 315 et Lul. Palm.y 137, t. L28 ; Mart., Palm.y t, 

136. 

Hab. Frequent in the Eng-forests all over Pegu, Prome, and Marta- 
ban. FI. Marcli — Apr.; Fr. May — June. • 

This species is called in Burma Thenboiing like all others of the genus. 

9. Pit. SYLVESTius, Boxb., Hart. Beng., 73 et PI. hid.y Illy 787; 
Oriff'. in Mad. Calc. Journ.y Vy 350 et Ind. Palm.y Ml, t. 228 ; A. Mart., 
Palm.y t. 136. 

Hab. Chittagong, cultivated only ; said to be also cultivated in Ava. 
FI. begin of H. S. ; Fr. C. S. 

As indeed Griffith remarks, Ph. dactgliferay L., differs hardly, and 
possibly solely by larger fruits. The fact that Ph. dactglifern will not 
succeed in the moister parts of India, may be an idiosyncrasy aeciuired by 
long cultivation in arid districts. • 

10. Pii. PALunosA, lioxh.y TIort. Bnig.y 73 et FI. Lid.y Illy 789 ; 
Griff, in Mad. Calc. Journ.y Vy 353 and Lid. Palm.y J-M, t. 229, A—B. 
XPh. Siamensisj Miq.y Palm. Archip. Lid.y M). 

Hab, Common in the tidal forests all over Burma from Chittagong 
down to Upper Tenasserim and the Andamans. FI. March — Apr. ; Fr. 
June — Decb. 

Aeenga, LaUll. 

11. A. SACCHATIIFEEA, Lah.y Mem. 11 List.y IVy 200. ; Mart.y Pahn.y 
193, t. 108 et t. 161,/. 4, t. Z, IVyf. 11, XVIIyf. 1 ; Mig., FI. hid. Bat., 
Illy 35 ; Orff, in Mad. Calc. Journ.y Vy 472 and Ind. Palm.y HW, t. 233, 
A. — (Bagguerui Rumphiiy Boxb.y FI. Lid.y Illy 626). 

Hab.* Fre(|ueiit in the evergreen tropical forests of Martaban and 
Tenasserim, also occasionally in those of che eastern slopes^of the Pegu 
Yomuh. FI. all the year ; Fr. the following year. 

Toung ong is the Burmese name. Griffith has been much blamed for 
having cut down the numerous areng-palras in the Calcutta Botanical Gar- 
den, and for having thus deprived the garden of one of its “ ornaments. 
This censure must remain a matter of opinion, for I believe that few 
will be found who would detect any beauty in them, but many would 
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^rather concur with Kumphius, who compared the palm to a “ ragged^dirt^ 
drunken fellow.” ^ * 

Besides its well-known value for toddy, sugar, and fibre, this palm is 
especially adapted for the support of orchids, ferup, and other epiphytica 
.plants, for which purpose it is highly recommendablo to horticulturists ir 
tropic® climates. 

WALLICniA, Itoxb. 

12. W. CAiiYOTOrnics, Itoxh , Corom. PI., Ill, 91, t. 295 ; Miq., FI. 
Ind. Bat., Ill, si {Wntjhtia cartjQtoides, Boxh., FI. Ind., Ill, 02 1 ; Ilari- 
na caryofoides, Ham. in Wem Hoc., V, 317 ; Grif. in Mad. Calc. Journ., 

} , 485 and Ind. Palm., 174, t. 237 ; W. denaijlora, Hook., Bot. Mug., L 
4584, vix Mart, nec Or iff.). 

Hab. In the evergreen tropical and damp lull-forests of Martaban 
and Tenasserim ; also in the hills of eastern Ava and Cliittagong, up to 
4U00 feet elevation. FI. It. S. ; Fr. the following year. 

^Zanong is the Burinese name of this as also of the other species of the 
genus. • 

13, W. nicNsiFLOBA, Mart., Palm., ed. I, ISO and snppl., 190. (W. 
ollongifoUa, Griff, in Mad. Calc. Journ., V, 480, and Ind. Palm., 175, t, 
237, A—C). 

Hab. Not frequent in the inoister upper mixed and tropical evergreen 
forests of Arracan, apparently always on siliceous sandstone ; also Chittagong. 
FI. Apr. 

i3i. W. DiSTTCiiA, T. And. in Joiirn. Linn. Soc. Lond., XI, G. 

Hab. Not unfrcquent in the moister upper mixed forests of the eas- 
tern slopes of the »Pegu Yoiriah, and on the spurs of the Kambala-toung. 
FI. Apr. 

The Burmese plant differs chiefly by much longer (l-j-2 ft, long) pin- 
na?, and may possibly form a distinct species. It is also a*much lower 
palm. 

Cartota, L. 

• 14. *C. URENS, X., FI. Zeyl., 187 ; BoxK, FI, Ind., Ill, G25; Mart., 
Palm., 193, t. 107-108, 168 andt. V,f. 1-3 atid 11; Miq.,^ FI Ind. Bat., 
dll, 41 ; Orff, in Mad. Calc. Journ., V, 478. and Ind. Palm., 109, 

Hab, J^Yequeut in the upper mixed forests of the Pegu Yomah and 
A^va. FI, Sept. 

Burmese call this, as also the other species, mhibo. 

15. C. SOBOLIPERA, Wall, in Mart. Palm., 194, t. 107, /. 2 f Miq., 
Pi Ind. Bat., Ill, 41 ? Orff, in Mad. Calc. Jihtrn., V, 481 a7id Ind, Palm,, 
171, t. 236 {simple-stemmed) ? {C. Cummingii, Lodd, ex Mart., Pahn., Ill, 
l59? Bot. Mag., t, 5702; C. Oriffitliii, Beccari in Qiorn. Ital), 
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Hab. Frequent in the evergreen tropical forests from Arracan down 
to the Ahdamans, and from Martaban down to Teiiasserim. FL Fr. C. and* 
H. S. 

I entertain little , doubt but that the Caryota so plentiful in the 
Burmese jungles is Loureiro’s (7. the more so as tlie same plant oeeurs 
also in Siam. 


Bobassus, L , 

10. B. FLABELLiFOBMis, X., Mus, 13 ; Corom. Pl.^ 7, 

50, t. 71^72, and FL LuL, Ilf 790; Mart,, Palm., 219, t. lOS, 121, 102; 
Miq,y FL hid. Bat., Ill, 45. (i?. sp., driff., Not. Monoe., 107). 

Hab. Frecpiently cultivated all over Burma, more especially, however, 
in Ava and Proine ; along the sandy sea coast sometimes growing like wild, 
but also in the dry Promc'distriet the pahn is freely springing up in 
jungles. FI. March — Apr.; Fr. Close of rains. 

Mian is the Burmese name of the palmyra. 

Lieu ALA, , Humph, 

17. L. PELTATA, Boxh., FL Ind., II, 179 ; Mart., Palm., 2S1, i. 131 
ct 102 ; Griff*., Palms, 120, t. 222 and in Mad. Calc. Journ,, V, 321, 

Hab. Frequent in the evergreen tropical forests all over Burma from 
Chittagong, Pegu, and i^Iartaban down to Teiiassftrim and the Andamans. 
FI. begin of C. S. ; Fr. II. S. 

Zaloon of the Burmese; the Andamanes(‘ call it yohol. 

18. L. PALunosA, Griff*, in Mart. Palm., 3 IS; 3[ad. Calc. Journ., 
323 and Ind. Palm., 118, t. 221, A — C, 

IIab. Frecpient in the tidal forests and in marinci swamps along the 
coast of the Andainans. Fr. Apr. May. 

19. L. LONCJiPES, Grijfs in Mart. Prt/;;L,318 and in Mad. Calc, Journ., 
V, 330 and Ind. Palm., 125, t. 224, A — B. 

Hab. Temi'iserim, forests near Laincar, to the south of Mergui (Crilf.). 
FI, nearly the whole year. 

CjFAMiBnOPS, L, 

20. Cu. IgliitAsyANA, Grijf. in Mad. Calc, Journ., V, 311 and Ind. 
Palm,, 134, t. 227, A—B. 

Hab. Not unfrc(iuent in the drier liill and pine forests of Martaban, 
and probably also in the Ava hills, at 4000 to 0500 feet elevation. 

It remains to be shewn how this species differs from Ch. Martiana, 
Wall., which is said to have yellow lepidotc fruits. 

Livistona, E . Br , 

21. L. SPECiosA, n , sp ,, Pis, XIII and XIV. 

A lofty simple-stemmed palm, 60 to 70 feet high, the trunk 10 to 00 foot 
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^long by 3 to 5 feet girth, all parts glabrous ; leaves palmately flagellate, 
about 6 to 7 feet across, plaited, the pcticjle up to an iucli broad at base, 
armed with strong sharp faleately curved llattish blackish spines, the lower 
spines up to half an incli long and longer by 3 to 4 iines broad at base ; tlie 
^heaths dividing into netted fibres ; pinnaj all (tlie lateral ones up to half of 
tlieir iJngth, the central on(‘s higher up) connate in a blade, linear, sharply 
2-clcft at apex, the ribs compressed, prominent, the veins ratlior visible and 
•transverse ; flowers small, solitary or by 2 on a nipple-shaped very short and 
thicJc pedicel, racemosc-spicate, forming a much branched smooth panicle- 
shaped, 2 to 4 feet long spadix, furnished at the base and along the jirimary 
axes with large fuscous quite smooth spathes ; sepals and petals hardly a 
line long ; drupes elliptieally obovoid, I to nearly an inch long, dark blue, 
smooth, 1-secdod, seated on the short thick indurated perianth jointed with 
the nipple- or disk-shaped very short peduncle. 

Haj3. Frequent in the evergreen tropical forests of the eastern and 
southern slo))es of the Pegu Yomah ; Upper Tenasscrim (IJrandis). Fr. 
Wiirch — Apr. ^ 

Called tau-Jifan by the Burmese. Very similar to X. Jenhinsianii, (Srilf,, 
but loftier, and diilering chiclly by the smooth (not scurvy) spathes and 
ill shape of fruits. The armature seems more developed in my species. 

CouYPirA, L. 

22. C. UMBRACITLIFERA, L.^ Ilort. Clif., 1-S2 ; IFavt., Bithn.,2^2, t. 

and 127, f 2. Boxh.^ FI. Tad , If 177 ; -l//y„ FI. lad. Dnt., Ilf, tO, 

r<7. .syM. {C. Talliei*a, Foxh , Coroni. Bl., IT], 51, /. 255-250 and VL Ind., 
II, 174. ; Orijr., Inti. Balm., Ill, A 220, F, and F and in Mad. Calc. 
Joifni., F, 817.J 

11ai3. Fro(picntly scon cultivated iu villages all over Burma. FI. JI. 
S. ; Fr. the following year. 

Bae is the Burmese name of this and all the other species of Gomji^lia. 

23. 0. GEHAiVfKV Bl. Rimplt., II, 59, i. 97-98 and 105. ((J. data, 
Boxl., FI. Ind., IT, 17G; Marl,, Balm., 233; Qr[f. in Mad. Calc. Joarn., 
^,^14 and Ind. Palm., 112, t. 220, D.). 

1Iat3. Only occasionally seen in Burmese villages, as foi; example 
lU’ound Tounghoo. FI. II. S. ; Fr. the following year. 

24. 0. ^iacbopoda, Kurz in Andam. Bep., ed. 2 , 50. — PI. XV. 

A gigantic stemless palm, 30 to 40 ft. high, all parts glabrous ; loaves 
very ample, palmately flabellate, from 12 to 20 ft. aeross, the petiole to- 
wards the base as thick as the arm, straight and slender, from 18 to 25 ft, 

along the polished margin armed with st*i*ong incurved compressed 
glos.sy black spines ; piiinse united to near the middle into a blade, G to lO it. 

linear, 2-lobed and bluiitish at apex, the ribs 4-cornered j inflorescence 
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and flowers unknown ; drupes the size of a cherry, globular, with one or 
two small abortive ovaries at their ^ase, smooth, olive*bro\vn, 1-seeded. ' 

Hab. In the bamboo jungles of Termoklee island, western side of 
South Andaman, on clrforitic rocks. 

Called dondah by the Andamanese. I have not seen the palm in flower, 
but judge it to be stemlesr. from having failed to detect any indication of 
a stem in tlie numerous full-grown specimens I met with accompanied by 
seedling-plants, which latter had tlieir roots so deeply seated in the rocky* 
ground that I did not reach them after digging to a depth of more than 2 foot. 

KottTnALSIA, Bl. 

25. K. SCAPHIGEBA, Mart. Palm.^ 211 . — {Calamosagus scaplngn\ 
Griff. Palm.i 30, t, 181 A. young plant ; Calamosagus walUc]ii<rfoUiis^ 
Griff, in Mad. Calc. Journ.y F, 21 and Ind. Palm.^ 29, t. 18*1 sub nom. G. 
harimefolius.) 

Pis. XX, A, and XXI. 

A large scandent rattan palm, the canes up to half an inch in dia^ 
meter, the young leaves beneath fugaceously white -tomentose ; leaves 
pinnate, 2 to 4 ft. long, the rachis sparingly armed with short simple sharp 
retrorse spines and terminating in a long recurved-thorny tendril, the 
petiole -J- to 2 ft. long, irregularly beset with thin sharp rather straight 
spines 2 to 4 lin. long, the sheaths minutely brown-scurvy (in young ])lants 
sparingly prickly) dissolving along their margins into libres embracing tlie 
stem ; piimm at base contracted into a compressed potiolulc, alternately some- 
what approximated, plaited, broadly rhomboid-ovate, the upper ones cuneate- 
rhomboid, acuminate, from about the middle irreguhvly and sharply erosc- 
toothed (the tcetji formed by the more or less subulate-excurreiit veinlets), 
many -nerved, 4 to 7 in. long, the terminal segment much broader ; spa- 
dices long and pendulous, terminal, the tubular spathes (in fruit) smooth, 
brown ; catkins very compact and terete, on a short sheathed peduncle, 
densely tawny tomentose, 3 to 4 in. long, about 4 lin. thick ; bracts very 
broad, rounded or almost acute, smooth, a little longer than the densely 
villous bractcoles j female calyx rigid, more than I lin. long, fibr6us-ciliate ; 
corolla i^iearly 2 lin. long, very rigid-coriaceous, deeply 3-cleft, the tube 
very short ; drupes obovoid, raucronate, | inch long, retrorsely imbricatc- 
Bcaled, 1-seeded; scales rigid, trapezoid-ovate, longitudinajly impressed, 
greenish, towards the apex brownish, bordered by a pale brown broadly 
lacerate narrow bluntish membrane, 

Hab. Common all over the Andamans, especially in the evergreen 
tropical forests. Fr. H. Si 

Called bordah by the aborigines. On the Andamans occurs another 
species of the habit of the preceding but with the sheaths deubcly 
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^covered by sharp spines. Unfortunately, I neglected to collect specjmens 
from the sterile plants, which alone I ino^ with. 

26. K. LAcmosA, Ifart.^ Palm,, 211, {Galamosagm Inciniosm, Grijt, 
in Mach Calc. Journ., V, 23 c. tah. and Ind, Palm.,4i7, t, 183 and t. 210, 
/ 2, {K.Jlagellaris, Miq., Suppl. il. Snmat, 591). 

ifi-B. Tcnasserim, from the Salween down Mergui. Fr, March. 

I have no clear idea of this species, which would differ from the former 
•by the shape of the drupes. The armature of the sheaths and nature of the 
dentation of the leaves are, as I find, somewhat variable. G. ochriger, Griff. 
(Tnd, Palm., t, 216,/! 1), of which authentic specimens exist in H, B. C., is 
K. rigida, Bl. exactly. Micpiel reduces his K. flagellar is to K, angmta, 
Bl. I have not seen the latter species, but if his conclusion be correct, then 
K. laciniosa and K. angmta must fall together. 

Zalacca, Bimpli. 

27. Z. Walltchtaiva, Mart., Palm., 201, t . 118-119 and 136 ; Miq., 
Fh tnd. Bert., Ill, 80, qmaddcscr. (Z, edulk, Wall., PI. As. rar., Ill, 1 1, t, 
2*22'22ii suh nom, Z . Bitmpliii ; Grij)', in Mach Calc. Journ., V, 7. p, p. 
and Ind, Palm., 10, t. 175 / Calamus Zalacca^ Boxh., ILort. Beng., 72 and 
FI. Ind., Ill, 773). 

Had. Frequent in the evergreen tropical forests all over Pegu and 
Martaban down to Tenass^erim. FI. 0. S. j Fr. June, July. 

Yeinga or yengan Khyen Biinnese. 

Wallieh and Grifiith reduce tliis species to Z. edulis, Jlwdt, but it seems 
to differ by much smaller fruits, sessile catkins, and the leaves being green 
on both sides. 

PliKCTOCOHIA, Bh 

28. P. MAcnosTACUAA, n. sp., Pis. XVI and XVIt. 

A lofty climbej-, all parts glabrous ; leaves pinnate, tlic , petiole and 
raeliis spiny, the spines straight, up to J- inch long ; pinnro (median ones) 
somewhat approximate by pairs, linear-lanceolate, ^ 2 ft. long, long- 

acuminate, white-powdery beneath, 3-ribbed (2 of the ribs marginal), coria- 
ceous, bxt rather flaccid ; spadices not seen ; lateral spikes d to 5 ft. long, 
about 2 in, thick, somewhat compressed, pendulous; spatKulcs distichous, 
rhomboid-obovoid, acute, 1| to nearly 2 in. long, coriaceoils, brown, 
blackish towai’ds the upper borders, glabrous ; male spikelots as long as the 
spathules, rusty-scurvy-strigillose, the rachis rather .strong, shortly and 
disticliously branched ; female flowers not seen ; male flowers : calyx wide, 
cup-shaped, about a lino deep, shortly 3-toothed, the teeth acute, bordered 
especially in their sinuses by a dense brown woojly tomentum j petals rigid, 
falcate, lanceolate, sharply acuminate, about i inch long or somewhat 
• longer, sulcate outside j stamens 6 ; drupes unknown, 

27 
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pAB. Tenaeserim, Bithoko range, at 3000 ft. elevation (Dr. Brandis)., 
Allied tof P, elongata^ Bl., bu^; easily distinguished by the doubly lar- 
ger flowers and the larger and more densely imbricate spathules. 

Djemonouops, Bl. 

29. D. nTPOLETTcus, n. Pis. XVIII and XIX, 

Apparently a slender scandent rattan palm, the sheathed stems as thick 
the finger, the canes as thick as a common quill ; leaves interruptedly pinnate, 
2 to 3 ft. long, without tendril, the petioles short, often saccate at base, 
armed with shorter and longer conical thorns on the back and along the 
margins sparingly intermixed with somewhat recurved straight short spines, 
the reddish rachis similarly but more sparingly armed, upwards simply 
recurved spiny ; the sheaths armed like the petiole but very densely so with 
unequally long straight sharp spines up to an inch long or longer towards 
the mouth, in front sending out a long prickly recurved-thorny whip-like 
tendril ; pinnm ^ to f ft. long, alternately and interruptedly approximate by 
twos on each side, oblong-lanceolatcr, acuminate, bristly ciliate towards 
the apex, white beneath, many-nerved ; female spadix small, only 4 ft. 
long, on a slender peduncle (about an inch long) thorny on both margins j 
spathes unarmed or occasionally with a minute prickle on the midrib, 
smooth, lanceolate-oblong, slit almost to the base ; (s^nitbules shortly tubular 
with an acuminate limb, small and distant ; female flowers minute, about a 
line long, distichous ; calyx shortly 3-lobcd, i lin. long ; corolla twice as 
long with a short tube, the lobes linear-lanceolate, acute ; male flowers and 
fruits unknown. {Calamtie hypoleucuSy Kz. oliin). 

Hab. Tenasserim, Thounggyeen (Dr. Brandis). *n. March. 

30. D. GBATjruTS, Orif in Mart., Palm., A — O and t. 21G, 327, t. 
176, f ioa, t. Z, xii,f. 11 ; Mig , FI. Ind. Bat., Ill, 88. {Calamus grandis, 
Grijf. in Mad. Calc. Jouni,, V, 84 and Ind. Palms, 91, t, 210, A — C and t, 
21G,/ 3.) 

Hab. In the evergreen tropical forests of Kutland-island, Andamans. 
Fr. May 

There grow two or three other species of Boemonorops in Chittagong, 
Arracan, (ind the other provinces of Burma, but these I know from 
insufficient MS. figures only or from having merely seen them growing. 

N. B. B. Ilgstrix, Grilf. is certainly identical with B. oFlongus, Bl. ; 
the spines in the latter become quite as long as in the former. 

% 

Calamus, L. 

31, C, ABBOEESCENS, Griff, in Mad. Calc. Journ,, V, 33 and Ind, 
Palms, 46, t. 188, A — 0\ Mig,, FI. Ind. Bat., Ill, 113. — PI. XXIL 
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The insertion of the stamens would appear to vary somewhat* Jn my ^ 
specimens they are inserted at the b^se of the corolla and ^ree ; ’filaments 
not infracted, shorter than the anthers. Drupes obo void-oblong, inch 
long, apiculate, supported by the coriaceous somewhat enlarged perianth, 
1-seeded ; scales uniformly brown, with a very narrow whitish minutely 
crose '^border, cordate-trapezoid, rounded at ap^, almost biconvex from a 
longitudinal central furrow. 

> Had. Frequent in marshy beds of choungs, in the moistcr and 
evergreen tropical forests of Pegu, on sandstone. Fr. 0. S. 

Called thnnoung by the llurmans, 

This is the only Burmese species which may truly be called arboreous, 
having no tendrils whatever. All others arc furnished with such teiidfils, 
cither terminating their leaves {jlagellts)^ in which case the inflorosconces are 
axillary (actually they spring from near the base of the opposite leaf) and 
destitute of spadical tendrils {lores) ; or the leaves are destitute of them, 
and the tendrils arise near the aj)ex of the sheath of the o])posite leaf, 
in wfiich case the infioresceiices are leaf-opposed and tendril-bearing (or 
rather the lorco grow out into inflorcs’ccnces). In classification, those several 
relations have no great value, as an arrangement based upon such characters 
removes nearly allied species far from each other, as for cxam[)le 0. Auda- 
manlctts from G, tigrlnus, • 

32. C. EREcrrus, llo^h., FI. Tnd., TII^ 774 ; Grijf, in Mad, Calc, Joimi.^ 
Vf 35. (O', longisetusy Griff, in Mad, Gale. Journ.^ F, 30 and Ind, Balms, 
44, t. 189, A-^B; Miq^., FI. Ind. Bat., Ill, 114 ; G. macrocarpus. Griff,, 
Ind. Palma, 40, t, 180, A,f 1-2 ; Marl,, Palm., 333, t. 170,/. X), 

Pis. XXIII and XXIV. 

A low erect tufted palm, looking like Zalacca, 12 to 18 feet high, all 
parts glabrous ; leaves 18 to 12 feet long, pinnate, without tendril, the petiole 
as also the sheaths armed with seriate greenish or fuscous fiat sharp spines 
up to an inch long, the rachis similarly armed, but the spines gradually 
becoming fewer in number towards the apex ; pinnae by 5 or fewer alternate- 
ly approximate^ elongate-linear-lanceolate, glossy, green on both sides, many- 
nervedan^ transversely veined, jicuminate, spinulosc-ciliatc, to 2 feet long 
by*l^ to 2 inches broad, the midrib beneath armed with distant capillary 
bristles ; spadices elongate, branched, terminating in a whip-lik(i recurved- 
thorny tendril ; spathes somewhat compressed, linear-tubular, acuminate, 
armed with half- whorls of flat upwardly and downwardly directed spines up 
to i inch long, the partial spathes unarmed, shaped and rupturing like thoso 
of Zalacca ; spathules imbricate, cymbiform, almost truncate, glabrescent, 
fibrous-dissolving at their longer extremity; flowers distichous; calyx a 
little longer than the bract, shortly 3-toothed ; corolla nearly 3 times longer, 
.the tube narrow, nearly as long as the calyx, the lobes linear-oblong ; sta- 
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I mens jn males free, the filaments broad, not infracted, shorter than the 
anther ; drupes more than an in^li long, ovoid-oblong, apiculate, glossy, 
brown, 1-sceded ; scales imbricate, cordate-trapezoid, fuscous, towards the 
base pa,ler coloured, almost biconvex with a rather broad longitudinal cen- 
tral furrow, bluntish, the margins not bordered and almost entire ; seed 
oblong, somewhat compre|fsed, the albumen foraminate-erose, surrountled by 
a resinous crust. 

Hab. Evergreen tropical forests of Chittagong and Pegu. Fr. C. S. • 

According to Eoxburgh, the species .is called in Chittagong SimgoUa^ 
but specimens collected there by Dr. Thomson bear the name rong — the 
name by wliich it goes in Sikkim also. The Burmese call it iheing. 

33. C. FAScicuLATus, Uoxl),y FI. Ind., Ill, 779 ; Qriff. in Mad, Calc, 
Journ,, V, 62 and Ind. Palms, G2, t. 195, A — B {cxcl. injl. in B) and 1. 190, 
A,f, 2 ; Miq^,, FI. Ind. Bat., Ill, 127 ; Ilart,, Palm., 210 and 238, t, IIG, 
f. IV and FZ— PI. XXVII, B. 

Hab. Frequent in the mixed deciduous forests, especially in the lower 
ones, all over Burma, from Ava and Chittagong down to Tenasserim and the 
Andamans. FI. Sept. Octob. ; Fr. Apr. May. 

Called Kane ga in Burma. 

It often happens that the fruits in this species become monstrous, as 
shewn in the plate. 

34, C. LATIFOIJUS, Boxb,, FI. Ind., Ill, 775 ; Grif. in Mad. Calc. 

Journ., V, GO and Ind. Palms, 68, t. 198. (0. paliistris, Griff, in Mad. 

Calc. Journ., y, 61 and Ind, Palms, 72, t. 199 ? Miq., FI. Ind, Bal., Ill, 
131?).— PI. XXXI, A. 

An extensive scandent rattan palm, all parts glaln’ous, the sboatlaHl 
stems 2 to 3 in. diameter, the canes up to an inch fliick ; leaves 8 to 12 
feet long, pinnate,* terminating in a long whip-like retrorse-thorned tendril, 
the short petiole armed with a double or single row of short more or loss 
sharp spines hollowed- out at inner base, saccate at base (the sac unarmed or 
sparingly and shortly prickly), the sheaths quite green, beset with a few 
excavate thorn-like protuberances or seriate large excavate flat sharp spines 
or occasionally quite or nearly quite unharmed (on the same plant), |ometimes 
the spines shorj flat and black ; the rachis armed with fiiscicled or 8iin])lo 
upwardly «’ecurved strong thorns; pinnae alternate, broad-lanceolate, the me- 
dian ones alternately approximate by twos, 1 to 2 ft. long by 3 to 5 in- 
broad, towards the shortly acuminate apex bristly ciliate, marijr-nerved and 
transversely veined, unilbrmly green ; spadix bifariously decompound, 
axillary, elongate, drooping ; spathes tubular, with an obliquely truncate 
acuminate limb, glabrous, sparingly recurved-thorny, the partial spathes 
confom, but not so small and less armed ; spathules cymbiform, the outer 
margin acuminate-produced, glabrous ; mali,fiowers greenish-yellow ; ovary- 
rudiment small, 3-lobed ; dnipes ellipsoid-oblong, rather glossy, apiculate, 
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about i inch long, supported by the persistent rigid perianth ; seale| trape-i 
zoid, bluntish, slightly biconvex, wiyi a faint longitiidiilal furrow, pale 
brown, with a narrow blackish brown margin ; seeds almost seini-convex, 
grooved and irregularly wrinkled. .» 

Hab. In the evergreen tropical forests all over Burma from Cliifcta- 
gongf Pegu, and Martaban down to Tenasserin^ and the Andaman islands. 
Pr. Apr. May. 

This is the yamata of the Burmans. According to Roxbui'gh, its namo 
in Chittagong is Kora let. 

35. C. Andamaxicus, n. sjhy Pis. XXVII, A and XXVIII. 

A lofty scandont rattan palm, tho slicathcd stems as tliiek as tlio arm, 
the canes up to an incli in diameter, all parts almost glabrous ; leaves pin- 
nate, terminating in a whip-like recurved-thorny tendril, G to 8 ft. long, tho 
petioles saccate at base, armed with short blaekisli thin tliorns arising from 
tubercle-liko swellings and intermixed with a few long black spines ; the reddish 
bro\yn sheaths covered with numerous obliquely placed seriate whorls of 
capillary black spines, which soon break off and leave only their bases, 
towards the fugaceously greyish-tomentose base furnished with reflexed 
broader flat black spines up to nearly an inch long and forming stronger 
combs ; the rachis more or less depressed 5-gonous, armed beneath with 
reflexed paired or terna^jy thorns, towards the petiole also distantly short 
thorned along the margins ; pinnm solitary, alternate, eciuidistant, 2 to 2J- 
ft. long and up to an inch broad, linear, subulate-acuminate, along tho mar- 
gins and on the three principal nerves beneath distantly capilhiry-s[)iny, trans- 
versely veined, uniformly green ; spadix axillary, ample, decompound, 
nodding ; spathes somewhat compressed-tubular, armed with strong short 
reflexed solitary to ternary black thorns, otherwise apparently glabrous ; 
the partial ones unarmed, tubular and slit on one side, rafher abi’uptly acu- 
minate, glabrous ; spathules tubular-cymbiform, closely imbricated, truncate, 
glabuous; flowers...; drupes distichous, numerous, supported by the some- 
what enlarged perianth, elliptically-ovoid, acuminate, uniformly brown, 
about J inch long ; scales rhomboid, crustaccous, glossy, chestnut-brown- 
bordered^ otherwise greenish, rather flat and without furrow, at apex prolon- 
geS into a lanceolate pale brown opaque acute ciliolate monabranous appen- 
dage longer than the scale itself ; seed semi-convex, grooved ; albunfen equable. 

Hab. Common in the forests all over tho Andamans. 

Chowfkh of the Andamanese. 

86. C. TiGMNUS, n, sjy , Pis. XXV and ftSlVI. 

A largo scandent rattan, all parts glabrous, the canes up to an inch in 
thickness ; leaves pinnate, 4 — 8 ft. long, without tendril ; the sheaths fear- 
fully armed with whorls and by^-whorls of broad flat sharp glossy fuscous 
■or black spines (an inch loOaP^riously intermixed with shorter or thinner 
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.ones, sending out from their front a long similarly armed whip-like tendril 
the thorns of ‘which are connate, and those further up recurved; the 
petiole and lower parts of rachis similarly but less densely armed not 
only on the back but also along its margins; pinnas linear, the lower 
ones by 2 or 8 approximate, alternate or neai-ly so, li to 2 ft. long, 
many-nerved and transvei^ely veined, acuminate, spinulose-ciliate, %reen 
on both sides, the midrib above and usually also the lateral nerves 
beneath distantly capillary-spiny; the 2 terminal pinnra more or less 
connate, deeply 2-cleft ; spadix ample, decompound, nodding, tendril -hearing ; 
spathes compressed linear-tubular, densely black-spiny ; the partial spathes 
unarmed, tubular and much lacerating at apex ; spathules tubular-cymbi- 
form, densely imbricate, truncate, minutely brown scurvy, the one side more 
produced and often lacerating ; flowers...; drupes ovoid-oblong, acuminate 
about an inch long, black and brown variegated, 1-seeded, supported by tiie 
scarcely enlarged perianth ; scales much imbricated, trapezoid, not furrowed 
on the crustaceous glossy pale brown rather flat back, rather broadly blaek- 
bordored and produced into a largo pale-brown minutely lacerate membranous 
rather acute appendage ; seed oblong, broadly and longitudinally ribbed. 

Had. Common in the evergreen tropical forests from the eastern slopes 
of the Pegu Yomah and Martaban down to Tenasserim and the Andamans. 
Fr. H. S. 

Called Ihie in Burma. The Andamanese name is umdah. 

37. C. TENUIS, FI. Ind., Ill, 780 ; Grif. in Mad. Cale. Journ., 

V 45 and Ind. Falms, 57, t. 108, -d — C ; Mart., Faint., 3.15, t. 170, f. M, 
t ' Z X.VIII,f. XXIV and XXV ; Miq., FI. Ind. Fat., Ill, 118. 

’ PI. XXXI, B. 

The drupes of this species are almost ellipsoid-globular, seated on the 
pedicel-shaped indurated perianth, apiculate, nearly i inch long, straw- 
coloured ; scales rhomboid, uniformly straw-coloured with a naiTow whitish 
border, acute, almost flat, with a distinct longitudinal furrow. 

Hab. Chittagong (Roxb., etc.) ; also Pegu (according to Martius). 


FI. E. S : Fr. Apr. 

According to Roxburgh, it is cMeA.bandhari let in Chittagong : speci- 
mens from there, in H. B. C. are marked with the native name gold let. 

■ 38. e. GBACILTS, Boxl., FI. Ind., Ill, 781 ; Grif. in Mad. Cale. 

Joum., V, 54 and Ind. Falms, 64, t, 196 —PI. XXXI, C. 

Di-upes J inch long, elliptical to elUptically globular, apieulatc, sup- 
ported by the indurated sta^-Rke perianth, straw-coloured ; scales trapezoid, 
bluntish, straw-coloured with a very narrow brownish margin, slightly 
biconvex with a very deep longitudinal furrow ; seed irregularly wrinkled. 

Hab. Forests of Chittagong (Roxb.). Fr. March. 

A cc or din g to Roxburgh, called Maptotj^ in Chittagong. 
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39. C. Helfeeiantjs, n, sp. 

Evidently a slender scandent rattan somewhat of the habit of G. vimU 
naliSf all parts glabrous ; leaves pinnate, without tendril, the raehis thin, 
8-gonous, along the convex back sparingly armed \lith small recurved soli- 
tary thorns ; pinnse narrow-linear, alternately approximated by 2 to 4, long, 
acuminate, 6 to 8 in. long, towards the apex •bristly ciliate, along the 2 
lateral nerves above bristly and slightly so also along the midrib beneath ; 
spadix elongate, very slender, glabrous; spathes elongato-Hnoar-tubular, 
compressed, green, sparingly recurved thorny along the edges, the upper 
ones unarmed, the limb linear-acuminate, erect ; the partial spathes shorter 
and truncate ; spathules minute, cymbiform, remote ; male flowers distichous, 
about I'a' lin. long ; calyx cupular, shortly 3*toothed ; corolla more than 
twice as long as the calyx, 3-cleft almost to the base, the lobes oblong, acute ; 
stamens inserted at the base of the corolla ; female flowers, etc. unknown. 

Hab. Tenasserim (or Andamans ?) (Heifer 6389). 

, It is appai'ontly very nearly allied to C. vimitmlis, Bl., but the incom- 
pleteness of the material before me excludes the possibility of idcjitifying it. 
It requires also comparison with C. ejciliSf Griff. {lud. Palms. ^ 51), a species 
which I have not seen. 

40. C. PAEADOxus, n, sp.f Pis. XXIX and XXX. 

An extensive scanflpnt' rattan palm, all parts glabrous, the sheathed 
stems 1 to 2 in, in dianfeter ; leaves pinnate, 6—7 ft. long, terminating in 
a whip-like hooked-thorny tendril, the petiole short, along with the lower 
part of the raehis indistinctly puberous and armed underneath and near both 
margins with morp or less straight sharp thorns ; the sheaths armed with 
yellowish sharp flat spines arranged in combs; pinnai 1 to 1^- ft. long, up 
to an inch broad, of a thin texture, alternating by pairs and remote, margi- 
nate, shortly acuminate and inconspicuously remotely apprcssed-ciliolate ; 
male spadix bifariously decompound, ample, drooping ; spathes *all smooth, 
tubular, with a truncate shortly acuminate limb ; spathules similarly shaped, 
but much smaller, embracing the base of the very short (1 to 3 lin. long) 
distichously imbricate-bracted male spikelets ; bracts spreading, ovate, acute, 
about a «line long, brown, glabrous ; male flowers : calyx about a line long, 
deeply 3-cleft, striate ; petals rigid, at base only connate, neatly 2-^- lino long, 
oblong, acute ; stamens Q, lilaments rigid, the lower part line*ar-oblong, 
longer and broader than the anthers, terminating in an infracted thread, 
from which the anther is versatilely suspended ; ovary-rudiment hardly any ; 
female flowers and fruits unknown. • ^ • 

Hab. Martaban, in the evergreen tropical forests of Palawa zeik 
(Toukyeghat), east of Tounghoo. FI. Apr. , 

I heard this species called Yamatha Khyeing by the Burmans. 

41. C. Gueuba, Mart.y Balm.^ ed. If 211 el ed. Ilf 20G and 330, t. 
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175,/. •/» t Z, XVlII.f XX and XXL {0. Mastersianus, Griff, in 
Mad. Calc. Journ., V, 76 and Ind, Balms. , 84, t. 20G and 195, 2?, excl.fol, 
sub nom, C.fasciculati). 

Hab. Frequent in fcaf-shcdding, especially the mixed, forests all over 
Burma from Chittagong and Ava down to Tenasserim. FL 0. S. j Fr. Apr. 
May. * 

Called Eyeing ni in Burma. 

Doubtful Species. 

1, C. PLATTSPATnus, Mart., Balm., ed. I, 210 [Bamonorojps platyspa- 
thus, Mart., Palms., 200) 

Stem thin, the sheaths sparingly armed with subulate thorns and 
spreading bnstles, in front below the membranous deciduous limb with bris- 
tle-like thorns ; the rachis and petiole with straight and recurved thorns ; 
pinnae all cciuidistant, linear-lanceolate, acute, scveral-nerved, plaited, along 
with the rachis beneath sparingly and minutely rusty-villous, i to J ft. 
long, about an inch broad ; male spadix ,li ft. long, supradecompound, the 
peduncle I 3 inch long, compressed-terete, thorny and bristly, the rachis 
lax, sparingly and minutely rusty-floccosc, terminating in a recurved-thorny 
tendril ; spathes membranous, flat, persistent, linear, 2 — 8 in. long, sparing- 
ly aculeate or almost unarmed; male flowers ‘ ab^ut a line long; calyx 
campanulate ; corolla twice as long, the petals lanceolate, acute {Mart. 1. c.). 

Hab. Tenasserim, Tavoy (Wall. Cat. 8010). 

I have not seen this species, which (owing to the tendril-bearing spa- 
dix) is evidently a Calamus, and, had it not been for the unequally distant 
pinnules, might have been compared with C, Guruha. ^ 

2. C. CONCIUNUS, Mart,, Balm,, 332, t. 116,/ X; Walp, Ann. Ill, 
483.— PL XX, 0. ^ 

Erect or almost stemless ? the rachis of the leaves (and of the spadix) 
rusty-toincntoso, sparingly beset below with half-conical subuTate straight 
reversed pale thorns ; pinnae 15 to 20 in. long, 1 — li inch broad, almost 
equidistant, linear-lanceolate, subulate-acuminate, many-nerved, glossy above, 
with numerous transverse veins, the 'margins and keel above •setulose ; 
female spadix decompound ; spathes coriaceous, ruj)t»u'ing, with small ratlicr 
straight recurved thorns ; secondary spathes lax membranous ; spathules ring- 
shaped, short ; calyx-lobes ovate, twice as broad as the lanceolate almost 
equally long corolla-lobes ; drupe globular, acute, as large as S pea ; scales 
yellowish, the lower margin broader brownish {Mart. I, 0 .), 

Hab. Tenasserim, Tavoy (Wall. Cat. 8C07.) 

This species also is unknown to me, and the figured drupes appear to bo 
very unripe. 

8 , C. NiTtDTJs, Mart,, Balms., 334 ; Walp. Ann., JiJ, 484. 
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Stem ? leaves rather ri<^id, the rachis armed with copious soUtrfi-y and* 
combined recurved thorns intermixed ^vith smaller ones ; pinna} ft. long, 
1 inch broad, approximate, equidistant, linear-lanceolate, glossy, inarginate 
along the 3 nerves above and almost bristly alons^the border ; female spa- 
dix a^out 2 — 3 ft. long, terminating in a tendril, decompound ; spntlics pro- 
duced into a membranous limb 2 in. long, at bas? beset with small retrorso 
black thorns rather thick at apex ; llowers by j)airs (a male and a fertile 
one) ; calyx tubular, 3-toothed ; corolla lobes ovate, acute ; drupes (unri])e) 
globular, acute ; scales chestnut-brown on the middle, with a broad pale- 
coloimed fringed margin {Mart. 1. c,). 

Hab. Tenasserim, l\ivoy (Wall. Cat 8C09). 

Again a species which I cannot identify from the description only. It 
seems to belong in the aflinity of 6'. tigrinus^ etc. with fringed-appemlaged 
scales, but has elongate spathides. 

4. 0. ArEBATVA CANTU us, JSlurl.^ Balm.f 333, L llG, /. XT] I, t. Z, 
XXII J, X; lV(dp„ Ann., Ilf, 481.— PI. XX, J5. 

IScandont, the thorns all antrors'j, glossy black (those of the sheaths 
almost whorled straight ?) those on the rachis almost solitary, scnttcu'ed and 
short (1-3 lin. long), recurved ; piniuo c<|uidistant, linear, about 12 — L3 in. 
the up])or ones .j ft. long by 5 — 0 lin. broad, long acuminate, along the 
borders, on the midrib biiueath and above and along the two lateral nerves 
beneath black-bj’istled ; female spadix decompound, terminating in slender 
rotrorsely aculeate tendrils ; spathes rather terete, shortly truncate, the lower 
ones with scattered retrorse thorns, the up[ter ones almo.^t unaianed ; di’upes 
ellipsoid, acute, 10 li-ii. long by 5 lin. thick ; pale yellowish, sometimes with 
a brown-coloured thin margin (Marl. 1. c,). 

Hab. Tenasserim, Chaj)pedong (Wall. Cat. 8008). ^ 

A species unknown to me. 

5. 0. uuMiLis, lioxb., FI. In<h, III, 773. 

Shrubby ; not scandent nor flagelliferous. Leaves lanceolar, smooth, 
niany-nerved. Spines few, but long and strong (lioxh, 1. c,). 

IIab. Chittagong (lloxb.). 

J[>. C. POIA'UAMUS, lioxh., FI Ind.,111, 780; Orif, in Mad Oalo. 
lourn., V, 48, in adnot. , 

A mos^extensive scandent rambler, cane.s the thicknes.s of a common 
walking-stick^ spines almost whorled ; sheaths llagelliferous ; lower piniuo 
in remote fascicles of 3 or 4, the upper one.s single and alternate or o[>posite, 
^11 linear with a few bristles on the margins and nerve.s undeineath ; male 
&ud hermaphrodite llowers on the same supra-decompound spadix (Roxh., 

c.). * 

Hab. Chittagong (Koxb.). 

Iloodoom hei of the natives, according to Koxburgh. 

28 



21C 


S. Kurz — Enumeration of Burmese Palms. 


[No. 4, 


EXPLANATION OF THE PLATES. 

c 

(All figures are of the natural size, except where the contrary is stated.) 

PI. XII. Areca HEXAsmHA, Kurz. Fig. 1. plant, reduced in size ; fig. 2. Spadix 
in young fruit ; tig. 3. transverse section of spadix, shewing the 6 series of flowers ; fig. 4. 
a very young fruit with perianth ; fig. 5. the same, longitudinal section, somewhat mag- 
nified. 

ri. XIII. Liyistona sPEcrosA, Kurz. Fig. 1. plant, reduced; fig. 2. a piece 
of the ultimate Lrancliing of the fruiting spadix ; fig. 3. seed, from below ; fig. 4. 
section of tiui same ; fig. 5. upper part of petiole and base of leaf. (Tho trunk in 
fig. 1 is drawn too thick by nearly half a line). 

PI. XIV. .Liyistona speciosa, Kurz. Fig. 1. lower; fig. 2. upper part of petiole. 

PI. XV. CoiiYi'iiA MACiioPoDA, A'urz. Fig. 1. plant, reduced ; fig. 2. seedling- 
plant, also reduced ; fig. 3. fruit ; fig. 4. terminal pinnae, reduced ; fig. 6. portion oi 
petiole, reduced. 

PI. X\n'. Plectocomia macrostachya, Kurz. Fig. 1. tnil-liko spike, lowest and 
iippennost ])art of it; fig. 2. a spathubs witli^ tho innorc'seenee ; fig. 3. flower; fig. 4. 
flower of for comparison s sake; fig. 5. flower, oi)cned out, mag- 

nified ; fig. G. petal, from outside, magnified. 

PL XVll. Plectocomia macrostachya, Kurz. Fig. 1. a portion of the leaf ; fig. 2, 
tho same, showing spine on the under side. 

PI. XVllI. L.EMONORors HYPOLEuers, Kurz. Fig. if floweiing branch, $ ; fig. 2 
an ultimate branching of inflorescence, imignificd; fig. 3. calyx, magnified; fig. 4 
corolla, laid open, magnified. 

PI. XIX. D.EMOMoiiops iiYPOLEUcus, Kurz. Fig. 1. portion of branch and lowei 
part of loaf; fig. 2. terminal portion of loaf. 

PL XX. A. KoiiTiiALsiA scAPHiGEiiA, Murt.y from tho Andamans. Fig. 1. part 
of fruiting sjiadix ; fig, 2. a flowering catkin, ? ; fig. 3. drupd ; fig. 4. scales ol dru])e, 
inagiiilied; fig. 5. sc<»l; fig. G. the same, longitudinal section. H. Calamus mela.va- 
cAN’Tiius, Mart. Fig. 1. drupe, copied from Martins’s work. (J, Calamus concinni s, 
Mart., copied •iiom Martius’s work. Fig. 1. fruiting branchlot ; fig. 2. drupe, magnified. 

PL XXI. Koutiialsia scapiiigera, Mart.y from the Andamans. Fig. 1. sheath 
and lower part of petiole ; fig. 2. young plant. 

PL XXII. Calamus akbouesuens, Griff. y from Pegu. Fig. 1. part of fruiting 
spadix ; fig. 2. dmpo ; fig. 3. scales ; fig. 4. seed, immature ; fig. 6. terminal portion of 
the male spadix ; ^g. G. male flower, somewhat magnified ; fig. 7. calyx, slit open, magni- 
fied ; fig. 8, corolla, with stamens, laid open, magnified ; fig. 9. stamens from different 
views, magnified. 

PL XXIII. Calamus erectus Roxb.y from Chittagong, ^'ig. 1. bwor pari of 
female spadix; fig. 2. portion of fruiting spadix ; fig. 3. seed, with tho resinous cover; 
fig. 4. seed, longitudinal section ; fig. 6. scales. , • 

PL XXIV. Calamus erectus, Boxb., from Chittagong. Fig. 1. portion of male 
spadix ; tig. 2. male flower ; fig. 3. corolla with stamens, laid open, somewhat magnified ; 
fig. 4. stamens from different views, magnified. 

PI. XXV, Calamus tigrinus, KurZy from tho Andamans. Fig. 1. fruiting branch 
of the spadix with portion of tendril ; fig. 2. lower part of the basal spadix ; fig. 3. drupe ; 
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^ fig. 4. scales of the same, magnified ; fig. 5. seed from above ; fig. 6. the same, si^o-viow 
fig. 7. the same in longitudinal section, shrwmg the embryo at e . ; fig. 8. ydung fruits 
from Pegu ; fig. 9. scale of the same, magnified. 

PI, XXVI. Calamus Tionixus, Kurz^ from the Andamans. Fig. 1. leaf with ten- 
dril, reduced ; fig. 2. portion of petiole and sheath with ten^il ; fig. 3. pinnule. 

PI. XXVIl. A. Calamus Andamanicus, JlMrc, fi*oiu the Andamans. Fig. 1. por- 
tion of the fruiting spadix ; fig. 2, drupe ; fig. 3. scalessof the same, magnified ; fig. 4. 

• the same, still more magnified ; fig. 5. seed ; fig. 6. the sjimc, longitudinal seetion. 

• J9. Calamus fasciculatus, iZorJ., from Bui-ma. P^g. 7. a portion of the spadix with 
unripe and monstrous fiaiits ; fig. 8. a monstrous fruit, magnifi(‘d. 

PI. XXVIII. Calamus Anuamanicus, Kurz, from tho Andamans. Fig. 1. a por- 
tion of tho stem with leaf and lower part of inflorcscoueo, mueh reduced ; fig. 2. tho 
same, with tho lower pai-t of tho petiole ; fig. 3. a pinnule. 

PI. XXIX. Calamus pauat)oxus, Kurz^ from tho Martaban. Fig. 1. portion of 
flowering male spadix ; fig. 2. terminal spikeb.-t of the same, m.agnified ; fig. 3. a male 
flower, magnified ; fig. 4. the same laid open, magnified ; figs. 5 and 0. anthers seen 
from the side and front, magnified ; fig. 7. leaf, redueeil. 

PI. XXX. Calamus fauadoxis, Kio'Zy from IMartaban, $. Fig. 1. lower portion 
offioiSf and sheath ; fig. 2. upper portion of ditto, with part of tendril. 

PI. XXXI. Calamus LATiFOLi us, from the Andamans. Fig. 1. portion of 
the fruiting sjiadix ; fig. 2. drupe : fig. 3. scales of the same, magnified ; ligs. 4 and 5, 
seed seen from below and above ; fig. 6. the sanu' in longitudinal section ; fig. 7. unn'po 
fruits from Pegu ; fig. 8. tho same, somewhat magnifleil ; fig. 9. scales of the same, 
magnified. B. Calamus tknuls, Jloxb., from Chittagong. Fig. 1. piece of fruiting spadix ; 
fig. 2. drupe; fig. 3. scaleti» of the same, magnified; fig. 4. si-ed, from above; fig. 5. 
the same, in longitudinal section ; lig. 0. unfiiiisbed ixmeil sketch of drujie, copied from 
Roxburgh’s drawings. C. (’alamus guauilis, lioxb.^ from A.ssam. Fig. 1. lower part of 
spadix with leaf-sheath ; fig, 2, drupe ; fig. 3. seed from below ; fig. 4. the .same, in 
longitudinal section ; fig. 5. scales, magnified ; fig. 6. transverse soetioii of tlie same. 
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On the Genehal Tueoey op Duplex Telegraphy. 

^By Louis Schwenuler. 

^Continued froin page 21.) 

The first part of this investigation conehuled by giving the best rela- 
tions between the resistances of the difierent branches of the Bridge ^ 
Arrangement, nnder the limiting supposition, however, that tlie line used 
for duplex working was perfect in insulation, or more generally that the real 
conduction resistance of the line could be neglected against the resistance 
of the resultant fault.* 

It now remains, therefore, to investigate if the simple relations given 
are generally true ; or, if not, what they become in ease the line has an np- 
preciahle leakage. In fact this is clearly the case of practical im])ortance, 
since all overland lines, especially long ones, even if constructed on the l)est 
known ])riuciples, will always have a very considerable leakage, i, g., the re- 
sistance of the resultant fault (i) will gimerally bo by no means very large 
in pro])ortion to the real conduction resistance (L) of the lino. 

In order to obtain the best general solution of the problem, wo must 
conduct the investigation with great camtion, that is, we must be careful 
not to introduce beforehand any relaliou betwec'ii the diilcrent variables, 
liowever convenient, that is not necessarily a conse([ucnce of the paramount 
condition to be fuHilled for Duplex Telegraphy, /. Bcynlarity of ^hpinls. 

Thus it will be .seen that the present general investigation must he 
conducted somewhat difierently from the special one given in the Fii’st Bart. 

It must, however, be understood from the beginning that whatever the 
best relations may ‘be, which should exist between the difierent resistances 
of the Bridge Method, when used on an inijicrfect line, these relations must 
revert to the special ones given before if we put i == go , and this fact allords 
a certain check upon the correctness of the new relations to be found. 
General solution of the first prohlcm for the Bridge Method, 

Tlie diagram (Fig. 1) given in tliQ First Part represents th# general 
case, and to it yicrefore I shall refer in the present paper. 

The general mathematical question which is to be solved ^or Duplex 
Telegraphy has been stated as follows : — 

Kegularity op Signals. D and S are two functions lolhcli must ‘he 
rigidly equal to zero token no variation in the system occurs ; and which for 

* For a definition of the terns, ^‘resultant fault,” “ real conduction,” “measmtd 
conduction,” “ real insulation,” “ meaaiUT*d insulation,” &c., which will bo of frcquciit 
occurrence in this paper, see my Testing Imtructiom^ Bart 11, Section I, 
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any given variation in the system must he as small as possible, and approxu 
* mate rapidly towards zero as the variation in the system becomes smhfler ahd 
smaller. 

Further these two functions D and 8 were expressed, say for Station 
(1), as follows : 


gaud 


~~ J[£" J>r' p' m" ij;' 




(III') 

(IV') 


These two expressions are (piite general, i. c.,they do not as yet contain 
any restrictive conditions (beyond those involved by the mode of arrange- 
ment of the system of conductors) between the diffei’cnt variables ; and the 
signification of tlic abbreviated terms e.an be found from the First Tart.* 
Now the lirst relation that we shall introduce is 
w + p 

ferr l»oth stations, which may be called most appropriately “ tlm hey egua* 
iion?^ • 

The introduction of this relation at the outset is quite justified, for say 
that /S" = == 0 is rigidly fulfilled in Station (1), when Station (I) is 

sending and the key in Station (11) is at rest, and suppose the elect] omotive 
force in Station (TI) eipials o (the e. ai. f, of all elemejits annulk'd and only 
their resistance left), tlien, moving the key in Station (II) I'rom its rest 
coiitact'to its working contact, the regularity condition =- i/ = o would 
be (/. €. balance in Station 1) at once disturbed if \o” -f- during the 

motion of the key, even if no variation in the line took place. 'J'lms it is 
])aramount to have -f P = f for each station duriiig the movement of 
the key.f 


For convcnii'nco of roferenco I shall give hero all the tmns of which use will ho 
Qiadu hereafter. 

^ +/) + (« +y) {/^ d.) 

m ~ l> {y (t) -f- d (a -p y-) 

k = b {a -p « (/ -p d.) 



a~b {y -p d) (« -p/) + « <7 +/) -p/ (« + //.) 

These expressions have been obtained by tho application of Kirchoff’s nilcs to tho 
Bridge AiTangoment as reprosentod in Fig. 1, and they are quite general, as no other 
rolfitions beyond those represented by tho diagram have boon introduced as yet. 

t To fulfil tho key equation most exactly during the movement of the key, I have 
constructed a key (constant resistance key) based on tho following piinciplo ; During 
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Bjit if for instance in Station (I) 

it follows that 

c 

Hence, substituting its value for <r' and I’educing, we get more simply, 

H'b' • 

(IV'), 


but as 

and 

we have 


m 


m* 


n 


V-i| 

C } 

Tlierefore'/S" approximates most rapidly f towards zero if does, or 

m ij/' 

we have 




nV if/ 


should be as small as the circumstances will allow of. 


tlie first movement of the key (up or down struko) a foroo is stored up in a spring 
beforo the contacts are (jhsingod, wliich force finally causes the clvinge in tlioso contacts ; 
for this reaSon tho two principal contacts of the k(*y co-oxist only for an alniost 
infinitesimal time, the length of which is moreover indopondont of tho signalling speed. 

Thus for this hoy w +/= j8 is fulfilled in all positions except one, when it is ~f 


but for such a short time that tho oiTOr cannot have any distuibing influonco what- 
ever. 


♦ is the proportion of the total current arriving at point 1 Fig. 1, which passes 
off through the instrument when tho key “bf Station (I) is at rest. Then f being a 
function of a', A', is also a function of /^ (p* is the proportion of the total 

current airing at point 1 Fig. 1, which passes through tho instrumenj„y' when the 
key of Station (I) is sending, thus, besides being a function of a', 6', rf' and it is a 
function ot w* ^ insead of /^, and as and ip' are otherwise quite similar functions 
they become identical if we make 


W tr 

t — 7- can never become zero, but should on tho contrary bo as largo as possible, 

^ * Af 

and, therefore, S* can only approximate towards zero by becoming as small as 


possible. 
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Now that JD' approximates also rapidly towards zero by ipaking , 



as small as possible can be proved as follows : — 
definition we have 



Further, as (on account of the key equation), we liavo 

* = /S" invariably 



Thus ly for any given D approximates towards zero at the same rate 
as does, i, e., the smaller B’ becomes. 

Therefore the whole problem is actually most generally solved by 
m|ikyig 



as small as possible for both stations. 

Now for Station (I), if balance in the f branch for the outgoing 
current be established, v;e h’ave 
a* d' — b' c' = 0 '* 

where ciis the measured circuit" from Station (I), and supposing that all 
variations in the system are chiefly due to variations in the lino resistance,* 
wo have at once : . 

— 5' 8 c' =*= A' 

8 c* the total variation of the lino resistance may bq either positive or 
negative, and supposing that 8 c' contains its sign we have : 





to be ma^e as small as possible. 

*' Now in case of the lino being perfect (^ = oo)8<7'=^Z (a constant 
with respect to the different resistances of each arrangement, •an d which 
was the case in the first solution). At present however 8c' is a function 

» 

* The variations in c* may bo dtie to variations in tho line, or to variation.s in the 
duplex arrangements. In the latter case they may bo duo either to an alteration of 
temperature in the station and then the effect can be only small, or to an accident (wire 
or connection breaking) and then tho infltience will boCome so great that nothing short 
of actual repairs could help. Thus practically the problem has only to be solved for 
vaiiations in the line. ' ' 
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,of the ^ resistances of the two arrangements, which function must he Hrst 
determined befftre we can decide whsit general condition makes & as small 
as possible. 

We have 



i y -h pQ 
i + I" + p" 


p" being the complex resistance of Station (II). 

Put I' z== X 

andZ' + r=^L 

^ i (X — ^ -f p') 

c' = X + -r— — 7 , 

i + X — a’ 4" P 

Now c' may vary from three essentially dilfcrent causes, namely : — 

1. X varies, or the position of the resultant lault alters ; 

2. i vJM-ics, or the resistance of the resultant fault alters ; 

3. X varies or the real conduction of the line alters, as may happen 

by an increase or decrease of the temperature along the wtiofo 
length of the line, or by the occurrence of a partial discon- 
tinuity (imperfect joints, loose shackles, &o,). 

Those three causes may act separately or conjointly, and their total 
effect wo can approximately get by taking the fqfal dilferential of c' with 
respect to x, i, and X. 

, , do' , , da' j, da' 

dc ~ -T- -f “TT + 77 dJ^ 
dx di dJj 

or Sc' = Sx + '^ Si + ^ S/y ' approximately, 

dx di dij . 

which expression is perfectly true, however, for small variations 6a’, 6/, 
and 8X. 

Now* • 


m* if/' 
" 1 ™ 



Sc' = p' + c' -h Sc' 



ltd 

Id 

* 

A' 




A'— A' 



ttC 


iV' 

K* a* id 

' ’ 

li? 

f/' ltd 


A' 

N* A' id 

or 


ltd b* nd 

but 

A' = 

Id dd 


A' 

A ' ^ , id 


1/ ■“ 

ltd • tid 
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dm ^ di' 




p' + c' 4- s ^ 

But as IXi Si and SX are very small, and, as neither ^ ^ 




ci & 


rfX 


can become infinite, it follows that So' must be^always very small in pro- 
jportion to o' itself, and more so as compared with p' + c\ 


Thus we have at last 


O': 


do' 


Sx + 


do* 

di 


8i + 


do' 

Hz 


SL 


p' + o' p' i‘ c' 
and therefore to make for independent variations Sx, Si, and 8X, as small 
as possible, each term should be made as small as possible. Now, takin" p 
and p* as independent variables, it will be seen that the total dittereiitial of 
each term is negative. Thus 0' becomes smaller the larger p and p" are 
selectjed, and the same of course is the case for (Station II). 

Now the complex resistance of any one station can be expressed as 
follows : — 

* = ( . ad-sff 

a+y + <^+/ (aH'<^+y+/) ji(«+<^+y+/>+(®+y)(/+<0} 

Thus for any given ’ium of resistances, i. a •{•/•{' d y ^ const,, 
p .will bejargest if 

ad — gf=f> 

which is the “ inwiediale balance condUion,^^ 


Now 


1/ 


£' 


K' 

buhstituting for ~ its valuo wo get 

b* «' 
but 


or 


iV' — n' + a* 

= o' 4. -J, but -; =» / 
n* n* w 

_ = y + , 


tr 

^ This expression is nothing clso but tlio rosistanco of a AV^hoatstouo s Biidgo 
Wtwcon thfl two. batteiy doctrodos. It is most oasily obtainod by tho applicstion of 
Kirclioff *s ruloss 


29 
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• 

Thp fulfilment of the immediate balance condition is therefore no longer, 
an assumptioix made to afford convenient and quick means of adjustment 
when balance is disturbed, but, as has been proved, is necessary in order to 
reduce the eflfeet of an/ disturbance whatever to a minimum. 

Supposing now the fulfilment of the immediate balance, we have 

== (.V + <0 (tf -f /) 

^ « + <<+/ + ^ 
which again has a relative maximum for 

^ +/ 

whence it follows, in consequence of equation (VI), that 

« = ; (VIII) 

represents the general solution of the problem. 

This result might of course have been anticipated from the special 
solution, since equation (VIII) gives only a relation between the • branches, 
quite independently of L It remains now to determine the magnitude of otio 
of the branches, and to this end we have to consider the magnetic moijinaits 
of the receiving instruments. ‘ 

Maxima Magnetic Moments. By definition we have 

for both stations, and as it has been proved” before quite generally that 
/S' = 0 if A :s= 0 , i, e.f if rigid balance in the station for the out-going 
current be established, we know at once that at or near balance the currents 
which in one and the same station produce single and duplex signals must 
be identical, and need therefore express the magnetic moment in each station 
for one current only, by presupposing balance in both the stations. 

The cuiTents which at or near balance produce the signals are 

■ = in station (I), 

^ 9 "T ^ 


and 






9' + 


„ (H). 


♦ 

*. For balance in Station (II) the cuiyent passing through Station (I) ^ 



but on account ~ y «= /in each Station 

if* 

and MvidixuK by d* act . < ’ 
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These expressions follow from tlio general formula) by fulhlliug the 
regularity equation (VIII) for both stations, and in addition, the bilanco 
conditions. 

Multiplying now by ^ f and Q” by ^ /, vje get 

... 


4 


P" = 






7.^ 


4 * y + c' 

the magnetic moments of the two instruments in Nos. (I) and (II) Sta- 
tions respectively; and, considering that* 

/a' /u," i 

y +6*"’“y + 

whore Q = (y + V) (y" -f f) + i (q* -j- f + ^' + we may write the 
two above expressions as 


F-- 




r Q 

■ 4 Q' 


The first expression has clearly an absolute maximum with res])ect 
to y, and the second with respect to y, but these two maxima cannot bo 
simultaneously fulltllcd, ,and do not therefore represent a solution in this 
particular case. But if w’e* consider that during a duplex signal both the 
instrumthits f and g" are in circuit, while during a single signal, though not 
both the instruments yet eertairdy their equivalent in resistances are in 
circuit, it will be clear why simultaneous maxima of the two single c.xpres- 
sions are not possiblo. It represents simply the more general case to which 
the question belongs of making the magnetic moments of two instruments, 
connected up in the same single cii'Cuit, maxima. In this case it is well 
known we can do nothing more than make the sura of the n.ngnetic mo- 
ments a maximum, and here therefore we must do the very same. 

Adding then we get 

T. TV , + EW a" 

. p=p + p=j ^ 


(T- 


.E! 

4 * 




but ~ d* on account of balance in Station (II) 

• ass -L. ^ - 

rhis cap be easily shewn by substituting for V and (/ their actual values. 
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which expression has a maximum with respect to both f and f considered 
as indepfendenli variables, and such jndeed according to the nature of the* 
problem they really are. 

Thus, difforentiatipg P with respect to f and we get 
and 

But as the same kind of instruments are employed in both the stations, 
we require evidently also the same force in both to produce the signals, no 
matter what the state of the line may be. 

Thus we must put* 

P'^P” 

or 

j;V/_EV/ 

4 Q . 4 (2 

E' - 

Substituting this value for the proportion of *the E. M p., we get 


and 


but 


and 


n A 


Q-V' 








= / + -I- » 


Substituting these values in the above equations and reducing ; and, 
further, dividing the lirst equation by V -f i and the second by - 1 - we 
get at last 

+ ''' 

and 


* This supposition in tljc case of a perfect lino is fulfilled by itself, since then tho 
two mstrumeuts are not only of the same kind, but absolutely identical. , 
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Put I* + r = L" measured conduction from Statidh (II),* 

* + fr » * 

i r 

and V + ’T’ r ' jff measured conduction from Station (I). 


Thus, the two equations which determine the absolute magnitude ol 
g' and respectively, are » 



X'+/-3/(l+j^)=o 


and 

I- + / =/(‘ + r + i)-« 


from which f and f can be expressed, namely, 



f = — 8 2'"+ a" 2" ^' + 2 ) 

(X') 

and 




+ i v'/OZ' + s") 

(X") 

\9hdi-e 



and 




Supposing now i = <»o, or the insulation perfect, we have L* = V = 
X, and \ , 

L 


9 ^ 3 '' 


2 


the former special solution. 

But so long as i is not infinite, L* and X" may be different from each 
other j and, therefore, also f different from and, further, 

and 

X" 

^ 2 


will bo ^somewhat too large. These values will, however, represent a very 
cfose approximation in the case of any line in tolerably good electrical con- 
dition ; aa.d, as a line worked dupUce represents two lines, it can* bo always 
afforded to ‘select the best sections, when the above values for g' and g" 
will be sufficiently correct for all practical purposes, especially if it be 
remembered that when once f and / have been fixed, they cannot be 
easily altered, and that, therefore, X' and X" must be invariably certain 
averages, either for the whole year or for certain seasons. This, however, 
belongs more to the practical application than to* the theory- of Duplex 
Telegraphy. 




, Tl]^ resistance of the h branch in each station can n?)w be easily cal- 
culated from the balance equations apd the values given for y' and y". 

The value of the h branch must be calculated to enable as to 
ascertain that maximum part of h which will have to be made variable in 
increments for the purpose of adjusting b^dance, and to this interesting 
question we shall revert fuijjher on. • 

The general solution of the problem might now be considered complete, 
if it were not for the currents which produce the signals, of which we do 
not know as yet with certainty that we have the maxima in the solution 
given above. It must, however, bo understood that this solution represents 
the only true one from our physical point of view, and that, if it should not 
be identical with that giving the maxima currents, when considered general- 
ly by themselves from the beginning, the solution would not be thereby 
invalidated ; but only the duplex method in question would prove to be not 
quite so perfect as could be desired. The sequel, liowcver, will shew tliat 
the relation g =/ represents also the maxima currents tlSat are 

possible under the circumstances. As this investigation is of great impor- 
tance in forming a correct opinion of the value of the method, it will bo 
fully gone into. 

Maxima Cutitiei^ts. When considering the question of currents, for 
any telegraphic circuit, the two conditions whioli invariably should be ful- 
filled are : ./ • 

Firstly , — Greatest possible constancy of current. 

Secondly , — Maximum current. 

How fill’ these two conditions can be fulfilled simultaneously, depends 
clearly on the special circuit and the special arrangements adopted ; but so 
much is certain, that from a practical point of view, the lirst condition (con- 
stancy of current) >Vill always be of far greater importance than the socoial, 
inasinucli as the required strength of currents cjiii bo obtained by employ- 
ing cells, efficient in kind, sufficient in number, and properly arranged to 
suit requirements. 

Tlius in our case, when we consider the currents which produce the 
signals in Duplex Telegraphy, before going to the condition of njaximmn 
current, we musb ascertain first the condition oi greatest possible constancy 
of current,' 

Now it has been proved before that immediate balance in each station 
is requisite in order to make the effect of any disturbance on the receiving 
instrument as small as the circumstances will allow of. But as these dis- 
turbances were considered with respect to one and the same instrument, i. e„ 
independently of the magnej^ic momenty these disturbances are then simply 
due to the' disturbances in the signalling cuAent ; from which it follows at 
once that the fulfilment of tile immediate balance condition is required also 
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in order to have greatest poedhle constancy m 
Thus when investigating the question^f maxima currents we are justified 
in presupposing the rigid fulfilment of the immediate balance for both sta- ^ 
tions, i, e,f 

ad — gf^o 

* Further, as it has been shewn before that Jhe fulfilment of the regu- 
larity- condition 

a:=^d^g^f 

for both stations does make the eflect of the disturbances still smaller ^ wo 
have only to investigate the current at balance, and to show that the con- 
dition of maximum current becomes identical with the regularity condition, 
whence it would follow that the duplex method mider consideration is 
perfect in every conceivable respect. 

The question to be solved stands, therefore, as follows : — 

signalling currents^ the expressions of which are known, have to he 
^n([de simultaneous maxima, while the different variables are linked together 
hy four condition equations. 

■Thus = 


the current which produces single .and duplex signals in Station (I). 

•tjio current which produces single and duplex signals in Station (II). 

1. a' d' ^h' c' =:0 
balance in (f) Station (I). 

2. a'* d*'* — V' c" =S3 0 


balance in g" Station (II). 

3 . (^d'—ff'^o\ 

• 4. a" — oj 


y Condition eqiu^tious. 


immediate balance in both stations. J 

Now c' is a function of p", but on account of equation (1) p' is in- 
dependent of thus c' is also independent of J"; in the same way it 
follows that c" is independent of h' j thus h' and h" can be explicitly expres- 
sed at onoe, and from the four condition equations we have 
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and, gubstituting theae values in the expressions for & and <?", we get 




<ef 


{«"(«"+y0+»"(/' + '^")} {«'(«’ + 5'') + «'(/ + <*')} 


Q"*=,JE'i' 


where 




{ o' («' + /^ + o' (/ + d') } { j " (o" +y”) + o" (/ + i") } 


Put 


BSt i ^ V 

3"=i +r 

9 


and substitute in tlie first expression 
in the second 


when we get 
Q' = W i h ' 

G" 


* 0 P 

o'/ 


I c" (a" +g'h) + a" (d" + g' k) } ( g (a' ^rg') + o' (/ + d') } 

a" f ■ 

{ o' (g" + a' *) 4 o' {g" 4 <^' *) } { 2 " iff + /) + ®" (f^'' + 2 " ) 
Now it will be seen that G' has clearly a maximum with respecl^to g', 
while Q" has a raajcimum with respect to g " ; thus, if we take g' as the only 
variable in (?' (k constant) and differentiate witJi rfepcct to g', we get 
d <?" 
dg'-° 

and, if we take g" as the only variable in G" and ditferentiate, we get 
d 0" 
dg" 


• If in thoso two expressions wo put 

» ss 00 

and remoinbor that then 

• ^ ^ ^ 
d* = rf 

(jf = o" as » 

and ^ = «'' = Z4 p 

« (g H- 

whUo ^ je«4g 

a g ^ 

« (7 « -E (« -f 9) 

the expression of the current which produces the signals (single and duplex) through 

a porfo<^ lino, as was given m the first part of this investigation (p. 19). 
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These two equations must he i‘ullille(l siinultaucously m order to 
have the simultaneous maxima of tlie I wo currents in question. • * * 

Executinj^ the difterentiation, and re-substituting for h its value — , , » 


we ‘"‘t after reduction 


a a (c d ) (g d - 

-//(»' t ?') («" + e") 

— ff' («" + f') [ 0/ (a 4- f) + a' {f -f d') j q 

and a a!' (c' -f- d') {(/' -f- d") - 

“ // //" + </") + o') 

— a" («' + '/) { '/' («" + + «" (/ + <0 j <j 

while 

J 

dc" 

a (n — d'') 

<¥ ~W' + I’T 

0^' + //')“ 

iln' P 

a" (a" -- tl") 

<¥' ('/' + i>y 

i“" + ff 


Now the terms in the two equations wideh liave and lor factors 

heeonu! independently zero, the first for a' ^ d\ and the second for a" d" ■ 
and, sidistitiitiiig these values for d' and d" in the other two terms, both 
become zero for i 

a' a'* — f f =0 

wliciicJ it follows that 


a' — J' — 0 
a!' — d" = 0 
» a* a" •— (f (f 0 

is one of the simultaneous solutions of the two e<|nalions.'‘‘ 

Thus, substituting for d' its value a\ and for d" its value a\ we gt‘t 

o'/ 


G' E' i 


-f «") + f) W + f) + f) 




^ ^ ^ (o' + (0 Ot' + f) O'" + !/") + f') 

The first equation has eleai’Iy a niaxiinum 'witli respect to / and the seeom 
with re^)ect to ci", namely 

---- = 0, whieh gives a == r/^ 

I da 


and 


da' 


- == 0, which gives a" = 


* Tho other solutions whieh tiro possible froih a muthemati<-!il point of vii w iiiu 
however impossible with respect to tho j»hysical i>roblcin, for the (piuntities being all 
eleetrical resistances must be taken with the same sign, say positive. 

80 
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Tlius it follows "oiicrally that d g represents a maximum of 
Iho euA’Ottits, and this, in consctpienec of the immediate balance, gives at 
last * 

• « = ^ = =/ 

the known regularity condition, which thus has also to hold good in order 
to make the two currents G' and G*' simultaneous maxima. 

The first prohlein for {he Bridge Method lias therefore now be.en gene- 
rally solved, and the residts are cxpi’essed by the following formuhe : 

a = d = f-=g = w + ^ 

g=H(y 1+ |-i) 

where JT = ? = i-tJ. 

o o 

When the insulation is perh'ct (/ — cc) the results revert to tlioso 
originally obtained in the siieeial solution, ‘vi.z : — 



It will bo clear that the given solution fulfils*'lh^ following eondiiions 
which are ne<*essary and sullicient to place Duplex Telegraphy on a par 
with Single Tclc‘graphy. t 

i. Ang variation in the resistance of (lie line has the least possihte dis^ 
turling efeci on the receiving instrument, 

ii. Ajig dislurhanee can he eliminated hg a single (Ajashnent in the b 
hraneh xvilhout diistnrhing balance In the distant station, 

iii. Afaximum magnetic moment of the receiving instrument, 

iv. Ihtximnm current, 

^riiero seems to ino to be no other method that can fullll all these eon 
diiions simultaneously, and the “ double balance'"'^' method must therefore 
be proiiouneed perfect in every coneoivlible respeet. i am convinced that if 
the general ])roblem of duplex working were investigated by inealis of th.i 
Ahiriaiion (^kileulus, the double balance method would come out as the final 
and onlg solution. f * ' 

^ 

* I havo calk'd tliia method tlio double bataned' im ihod, since thcro avn two 
balance's t«) he fulfilled in each sl:iii»»n, naimdy, haluneo in tlio b brunch for the aniviug 
current and balance in the g hram'h for tho outgoing ciirront. 

t The double halanco method was introduced on one of the imi>ortani Boinhay-Cal- 
cnltii main lines in June last. Since then tliis duplex method has been Avorking so 
Balisfactorily and with such legaduiity and speed, oven duihig the worst time of tho 
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ADDENDTOI. 

inSTodlCAL. 

When read! 11" till. ^ pa}xn‘ before tlio Asiatic Society on tlie 4tli JA-'bru- * 
nry lS7ds and, furilior, wlien cMlitin" llie First I*art for publication in tlio 
Jour^^al of the Society, 1 Avas unac<iuaintcd witli tlie (act tliat a most coin* 
plctc history orj)iiplox Tclei;;ra])Iiy had been pnl^lislu'd l»y Dr. Karl Fdiiard 
► Zct/sclie* (licipzi" lS()o). According to Professor Zetzsche,t tlu' IJridgo 
Method of Duplex Telegraphy was already invented in IS03 by -JMaron, a 
IVussian Tele,i,n*a[)h Insjiecdor ; and Dr. Zctzsehe very truly remarks that 
the Dridge jMelhod would seem to be that least alVectcd by variations in tho 
resistance of the line. dV) this, from an historu*al point of view, most valua* 
ble book, 1 refer the reader. It is to be hoped that an English translation 
of it may soon be publislied. 


•» » 

year (Soulh-'Wc iiionsoon) --wlu'U nee<'ssanlv the insulation as woll as the indiiclivo 
eajjacil}’ of liiit'S an' so enoiinonslv \.iri.ihl<', lliai ahoiit its thoruii^’li piai lli';il)ili(\ no 
(loiiht can he enteit.iiiK il, ami Col. luthiuson, Diu'i {or (hain.il <»l‘ 'I'rlr^i.iphs in Imli.i, 
h;is cDiisciincnlly decided to iiitiodm-o this duplex method also on lh(‘ olln r lon.^ main 
lini'S ol’ Ijidi.'i. ^ 

At pre.s(']it the a]>])ai;it ns lor th(' Pomh.iy-M.idras lim' (woilod direct 800 miles) is 
almo.'t liiiidu'd, ami the .ijiiNi*.itn.'> h)r C.(lciitla-K.im;'oon is imd< r maiiiilaclnre. 

d'he^C.alciiit.'i-I5omh,(\ iii.aiii lim- is \\<nKcd diij)li<-o w ith .l.ilulpiir only in tiMiid.i,- 
tion; disl.im c hclwceii C.ih tilt.t and .lah.alpnr SoO miles: di-(.im c !« j\\o(>ii dah.alpur iiml 
IJomhay 010 miles. Tlu' wire Is <ihuo,->t thiou^hoiit No. o'. 1>. W. (I. (di.im. -- o[ 
m. m.) 

This e\]»erimeni, :«i;id(' on such a l;iro(' si’.ale and under the most unlav'orahh- m('t(' 0 - 
I'tdo^’ieid eoiidilioMS, has proved mo.''t conchi.si\< ly the jnaeli. alnlily of tin* ihnihU' hahnirfi 
method, which eert.iiuly will inviuiahly succeed on any lim; wluio single hh-gaaph) is 
lio.s.sihle. 

* Die Copi('iteh'grjipheTi, die 'rypeiuliuclcteh'ginphen, mid die DopiK 1 Teh'gi'.aphi,', 
ein Beit rag* ziir (lesehiehte der electriseheu Telegraplue, von Dr. Karl Kduard ZeU:>eh<>, 
liei]»zig* ISOd. 

t Pago 12(5 ill the work quoted. 

(To he coni III ueJ.) 



List of "C^rTRCPTFRA. iNnAmriNra ttte Kiiasia ITrLLS, wftii description 

OF A I^EW SPECIES. — (i. E. DoitsoN, B. A., M. B., F. L. S. 

To Major If, II. Crodvvin-Auston wc chiefly owe our knowledi^e of the 
fauna of these little known hill tracts, and the following list has been ainost 
altogctlier made out from' his colk'ctions presented to tlie Indian Museum. 
Most of the species were new, or ilimalayaii forms, while one is a well 
known European bat. 

fam . BJirmLOPRrDM. 

1. Ilnivonoi'iiiis Lrcriis, Teinm. 

Til is species hns neviM’, so far as I know, been found in the plains. In- 
deed all the species of this genus app(*ar to be fond of elevated lauds far 
from Innnan habitations. The gimus Bhinoloiyhusi is the only genus of this 
large family represented in the colder latitmles, and both spi'cies of hiaf- 
n('>>ed bats found in England belong to it. The fur of all the speciias m 
remarkably long and dense, evidently in relation to the temperature they 
live in. In this respect they contrast remarkably with the species of the 
allied genus, Phj/JIorhinat which are almost con lined to the plains and low 
hill ranges of the ^tropical and sub-tropical parts of the Eastern Hemis- 
phere. 

2. Bit. Yvkanensts. 

Jth. Dobson, .T. A. S. Ib, 1H72, p, 330. 

? Hit, IMilui'-Kilwiiids (non 1 lorslii'ld), Muinmif. da Tibet, 187‘2, p. 218. 

Milne-Edwards’ spech's is most prohahly idimtieal with this, which will 
probably be found gieierally distributed throngbont tbo Himalayas and 
adjoining mountain ranges, A dried specimen in tlio Indian Museum from 
Tupai Mukli,. colleoteil during the Lu>hai expedition, belongs to this species. 

fl. iMirLbOUlllNA AIOIKJKRA, llodgSOU. 

Tills fine s[>eeies, first discovered by Mr. Hodgson in Nipal, is almost 
the only bill- dweller among numerous arnd widely distributed specu's of the 
g(M)us. It is alo’io surpassed in size by the African Ph. Conimcrsouli (Ra- 
rruy/yc/cr/A* ( I ray), and is the largest Asiatic leaf-nosed bat -yet dis- 
coviired. It i*xtends along the Himalaya into China, and has been found 
by JMr. Swinhoe at Amoy. 

The Kbasia Hills arc a new locality for this species. 

4. Pn. I^EPTOPIIYLLA, n. sp. 

Ears rather large, broad and triangular with subacute tips, the outer 
margin slightly concave honeath the tip. The upper transverse nose-loaf • 
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small, iipptn* ecl^e simple, narrower than the horse-shoe portion, thin* the 
three vertical folds in front fiiintly djscernible at base oply : t*lic horse- 
shoe with a small incision in the centre of its front free cd^e : frontal poro ^ 
small, placed at some distance ])chind tlie transver^^ nose-leaf. 

Wing-membranes from the tiliia a short distance above the ankle ; 
inter^umoral membrane triangular, the cxtrcinity of the tail projociing. 
Fur and inb'gumenis dark throughout. 

'riiis species bi-lojigs to the same section* of the genus as Ph. armign'a 
from whicli it is distinguished l)y its considerably smaller size ; by the iipi)er 
transverse nose-loaf ])eing sim]>Ie, not lol)cd above as in that species, and by 
the incised front edge of the horse-shoe which in Ph, armtgeea is invariably 
plain. 

The Sjx'cimen from which tlie above description is taken is an adult 
male preserved in alcohol, obtained in tlie Ivliasia Hills by Major H. II 
Godwin-Austen and sent by him to the Indian j\Iu.seuni. 

» >5. Ihr, LAUVATA, Ilorsfield. 

The Indian Museum possesses specimens of this species from the Kha- 
sia Hills collected by the late Lieut, llourno. They di Her remarkably in 
the colour of the fur from the Javanese and Jlurmesc forms. Those from 
the Khasia Hills are usually very dark without the least reddish tinge; in 
one specimen, however, (‘^n old male with greatly enlarged glandular eleva- 
tions between the eyes, fhe fur has a vciy distinct orange iiiigc throughout. 

I 

G. Pii. Fi'fiVA, Gray. 

This appears tp he tlie most widely distributed speeios of the genus. 
It varies remarkably in the colour ol the lur and size ol the cars, and has 
cons('(pu‘ntly received nearly as many names as those ol the dillerent coun- 
tries it inhabits. 

Fam. TEBPmiTILlO'S^IBM 

7. Yes CK II us rACiivoTrs. 

J\\sj/(rHs /xtr/ii/olt'n, P. A. S. P»., 1871, p. 211. 

Thi# remarkable species, readily distinguished by its peculiar fleshy 
cars, has not been recorded li'oni any other locality, Tlio original descrip- 
tion wasotaken from two adult specimens, a male and female, preserved in 

alcohol in the Indian Museum. 

» 

8. VESPEnuoo (PipisTHEur-TJs) TMIJTITCATUS, Horsflold. 

This is the commonest bat in India where it takes the place of the 
European Pipistrelle. Specimens vary much^ in size according to age and 
locality ; the form of the teeth, especially of the incisors, is also very varia- 
* Glohnyclms, Gray, 
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ble, 'iind consequently the species has received a great number of diiroi-cnt 
names. ^ 

9. Vp:spERXjao (PmsTiiELLus) Aitstenianus. 
npfs/rt'Hufi Afi<<(t')uaHus*DohAimf P. A. S. B., IS71, p. 213. 

IMajor Godwin-Austeii has lately sent another si)eeimcn of this s^pcies 
wlueh is readily known by its broad straight tragus, and intensely black 
integuments and fur. P. oj/inisj Dobson, from Annan, is very close to this 
s])ecics, but there are nine vertebra) in the tail compared with seven in P. 
Auslenianus^ the tragus is narrower, and the colom: of the fur light brown. 

10. ]SrT(T]rK)US ORXATIT.S, Dlvth. 

This [X'euliai'ly niarbvl hat is the nearest representative of the Ameri- 
can genus Alulaplia ( — Lashirna). It is common in the warm valleys 
alxmt Daijeeliiig and Dr. J. Anderson found it in the Kakyaii Hills, 
y unan. 

11 . 1 j \ nnASTELiirs oo.wai rxis, Gra^r. 

T can discover no diiferenee between the specimen sent by Major God- 
win-Austen and specimens of the common European Barb.istello. It ap- 
])i‘ars to be common in the Himalayas. Specimens have been S(mt from 
Alasuri by Captain Hntton, and from Sitnla b)* Moulvic Ataor Itulnnaii ; 
those from Simla are preserved in the Indian ]Musoub). 

It ma}'' be confidently expected that the following spi'cies whC*h are 
generally common in the surrounding countries will be found in the Khasia 
Hills, namely — Pleropus meiUns, 'JVmm. ; Cgnoplt^rus '}dariiinahis^ (XooW. ) 
(h/no}ii/c(n‘is a}nj)lrxic((a(l(i(a, Geoll*. ; Mogatlri'uia Itji'n, (I'l'oir. ; lilnnoloplnts 
(if/inia, Horsf. ; Jik GaroensiSy Doh^iow ] P/ij/ilorltina (liadcuia, Geoll'.; I*h. 
sprorifiy Schr. ; TifpJiozons tdtccohiimuSy Temm, ; T, uirhinopogony '.rcanm, ; 
rcAprrfilio for iHosHSy Hodgson; Kcricoula picldy Pallas; K. /fnrihriokiiy 
Gray ; l^'sprnifjo annrclcuSy Dobson ; Vespmts (Tijloni/vfcris) pfirhifptifiy 
d’emm. ; jSpctirrJits Trmminrkily Horsf. ; If. TickcUij Dlytii ; Marina ImrpUiy 
Pallas ; and M. vijdolisy Dobson, 
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Descriptions of new species op CicrROPTEriA prom India and 
\UNAN.— jBy G. E. Dojjson, D. xV., M! E., i<\ L. 8. 

PllYLLORUINA HRACIITOTA, 11. SJ). 

Ear comparatively small, as broad as lon^, inner margin very coiive\ 
forwards, outer margin slightly concave beneath the tip ; nose-lear as in 
rii. hxrcalii^ ILorsf, front surface of u[)])er transverse portion with thn'c very 
distinct verti^ail ridges ; frontal pore small, indistinct, not larger tlian that 
of the females of PA. larvata. 

Feet small : wing-niemhrano from the nudatarsus near the base of the 
toes. Interfemoral membrane rather large, triangular behind j extreme tip 
of tail free. 

Fur, above, light brown at base, the terminal third of the hairs vory 
darlf, the extreme ti[)S jialer : beneath similar but somewhat [Kih'i*. The 
fur on the shoulders and along the spine dark(*r. Ears and wing- and inter- 
femoral-membraues very dark known. Specimens in colourless alcohol ap- 
pear very dark brown throughout. 

Tlio second upper ]U*einohir is separated from the canine by a wider 
interval than usual in tt*s genus ; in the midst of this space, but ratluT to 
the outside, the small, scarcely distinguishable lirst premolar is jdactnl. 

Length, bead and ])ody inches ; tad l''’t ; head ; ear (ante- 
riorly) ; forearm 1"'75 j thundj 0".25 j second finger 2"*7 ; fourth 
linger 2"'L ; tibia 0"'72 ; ealcaneuui O"*! ; foot and ehuvs U"'3. 

The above descri[)tioii is taken from an adidt male, preserveil in alcohol, 
obtained by Staff 8urgeon L\ P. Sta[des in Central India,* and [>resented by 
him to the JMnscum of the Army Medical Department at A’etley. 

A^ES1»ERTTTJ0 MONTIA'AmrS, 11. S]). 

Crown of lio^id very slightly elevated ; mu/izle obtuse : ears narrow, 
tajiering, ivilli rounded tips ; outer side flatly cmarginate immediately be- 
neafh tlie tip for about (pnirter its length, then slightly conyex, and lower 
down, q^iosite the base of the tragus with a small eniargination,it(;rminat- 
ing beyond ifhis in a small rounded lobe; inner margin x3on vex for two-thirds 
its length, then forming a straight line to the tip ; tragus long, narrow, and 
acutely pointed ; inner margin straight, outer slightly convex upwards 
with a small rounded lobe at the base. 

Feet very small, toes two-thirds the leiiglh of the whole foot, 'fall 
wholly contained within the interfemoral membrane. Wings 1‘rom the base 
(if the toes. 
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*Eyr, above, dark-brown, the extreme tips paler and shining ; beneath 
inueli darker, aimost black for threc/ourths the lengtli of the hairs, ilio 
roinaiiiing portion ashy. In front the; face is everywhere densely covered, 
the long hairs concealing; the eyes and leaving the tip of the nose alone 
naked : on eacli side of the inn//de two or three small glandular wart-like 
elevations may be seen thrijngh the hairs. The cars are (piite naked •ante- 
riorly, ])osteriorly their bases only are covered. On the wing-membrane the 
fur of the back extends as far as a line drawn from the junction of the 
proximal and middle thirds of the humerus to the commencement of the 
distal third of the femur : on the interfemoral membrane it ceases abrnj)tly 
at the end of the second caudal vertebra, lieneath the fur evtends ujxjn 
the wing-membrane as far as a line drawn from the elbow to the knee-jhnut ; 
the interfemoral membrane is covered at the root of the tail, and three 
fourths of the remaining part is very thinly clothed with the short hairs 
arising from the transverse dotted lines. 

Incisors, on each side, ])arallel and acutely pointed ; inner incisors 
longest, with a small acutely pointed talon m'ar their (‘xtrcmitics on the 
outer side. In the lower jaw the second })rcmolar is small but disliiK'lly 
visible, standing in the tooth-row ; in tin; upper jaw the space between llui 
canine and third premolar is small, and the second ]>romolar is very minute, 
plac(‘d interiorly, in the angle between the iirstaud third prcmolar, and with 
ditlieulty distinguishable even with the aid of a 1 l*i/. 

Length, head and body 1"*8 inches ; tail i"'(> ; head 0"*05 ; ei^r 0"*oS ; 
tragus 0'''25 ; forearm V'’o ; thumb 0"'25 ; second linger 2"’7 ; fourth lin- 
ger ; tibia 0"'G ; foot and claws 0"'3. 

Habitat. — llotha, yunan. 

The above description is taken from adult male and female si)ecimens 
preserved in alcohol, obtained by Dr. d. Anderson during the yunau Expedi- 
tion, and deii)ositcd in the Indian Museum, Gale ut la. 
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Some Oin^TTiiorooTC \ r. Notes and Coehecttons. 

By W. Edwin Bdooks, O.'E. 

(Keceivcd August 2.)th, road Nov. 4th, 1874). 

Tinnunculus Pkktnenrts, Swinboe. 

T obtained a mature male, a youn^ male in cbangin" ])liimage, and an 
adult female of tins species, in A)>ril last, near T)ina))ore, 'J'liey were, with 
many others, hoveling over the cleared land close to the line of rail- 

way. 

T, cench'ift^ Naum., it will be remenihored, is distinct from the Indian 
and Chinese species. 

AcCllUTEIl YlUaATUS, Teinm. 

J. A. S. B., 1872, p. 7.‘5. 

• ' Mr. 1 1 nine saw the sjiecinien procured in ('^ashmcrc by .Cajit. Cocdc, and 
pronounced it to be an old male oC*yJe. /lisuSf Jjin. ; in which 1 believe him 
to have been correct. 

Aouila difasciata. Gray and A. oiuentalis. Cab. 

With the addition ‘of ]\rr. Anderson’s specimens, J Iiuve now (‘ight of 
the latter species. FoiSp'arc marked as males, us indeed their small size in- 
(licatc>j; the average length of the wing in these is 20-01) inches. Of four 
males of J. hifasciala the first four I met with — the average of the wing is 
20 02 inches, or a trille more than half an inch dilierence, which is (piitc 
a trilling om; for so large a bird as an eagle. The sexing of one of the four 
females is ecjrtainly incorrect : this bird has a wing only 20.75 long: one of 
the males has the wing 20.50 : showing a difference of only 0.25 in. hetwocn 
male and female, whicli, in an eagle of this size, is far too small ; there should 
have been a difference of 1.50 in. at least. Between the four males and 
four females of A. hifiisclata there is an average difference of 2. OB inches • 
I, therefore, need onlj^ contrast the males of each as regards size, using for 
this pu’i^iose only this series of eight of each which I have before mo. 

One of the ol^jectioiis to my identilioation of Aq, s^rumtalis mih A. 
hifasemta was the alleged larger average size of the latter — a question whicli 
must he left open till a i-eliahle series of the European bird can be o])tained, 
i. e , reliabro as regards sex. ^I’lie European birds were mostly obtained from 
tlui dealer Moesebler of Dresden, and tlujrc is much doubt about the speci- 
mens marked as females, for they a))proaeli the males too closely in size. 

The other point ofsuj)posed dilierence vvas the darker tone of jilumage 
of the European bird. Witli regard to this, I lind that the Indian species is 
quite as dark. In fiict, in the series now before me, tliebalaiiec of darkness 
31 
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oj colouiMS decidedly on the side of the Indian birds. The European ones, 
which are spring#and summer birds, ar# more faded. The question of colour 
.may, therefore, be dismissed at once, for in this respect the two species cor- 
respond as closely as could«be desired, but that of comparative size must stand 
over till a "ood seric's of the Euro])can bird is obtained, and for such a 
series to possess any value tl^ sexes of the birds should have been determflied 
by a naturalist, and not by a mere dealer. 

For the i)reseut, then, I adhere to my conclusion that the two species 
arc identical ; each one having the peculiar half patch at tlio back of tlio 
head, the strongly banded wings when immature, and a tail barred in pre- 
cisely the same way — all very strong points in favour of absolute identity. 

AqUILA. HASTATA, L('SS011. 

This species is said by Mr. Dresser to dilhu* from tlie s])ecios found in 
North Europe, in llie plumage of the young bird. Tlie adults are said to 
correspond. 

I have two specimens in their first plumage, taken from the nest at 
Saharunpore, and the following is a descrijition of them. 

Irides dark brown ; bill black, but lead-gray towards base ; cere and 
gape briglit yellow ; feet a dull yellow ; claws black. Above, dark liair- 
brown ; tliis dark brown is shaded into (juite a ba.jwnisli-grey on tlie lower 
half of the back and upper tail-coverts, the feathers /of this lighter portion 
being dark-shafted ; ujijier tail-eoverts barred with white on their outer 
webs ; from top of head and down to nape of lUM-k the feathers are1:ipped 
with small fulvous spots ; scapulars, ridge and bend of wing, and most of 
the lesser wing- coverts tipped with fulvous spots of larger size ; median 
wing-coverts similarly ])ale-tij)])cd, with the lower row Tiaving the spots 
considerably larger (about I in, in length) : this row of large spots pre- 
sents the appearance, at a little distance, of a first and slight wing-bar ; 
greater coverts all broadly tipiicd with dull fulvous white, presenting the 
a])pearance of a second and strong bar on the wing ; secondaries and tcrtials 
broadly edged with greyish-white slnuhal oiF into the darker portion of the 
feather, and these light ends form the third bar on the wing ; the dj^rk por- 
tion of the wing-<;ovorts and scapulars is of the same dark hair-brown as 
the back ; primaries uniform black and unbarred ; secondaries browy*, pro- 
fusely barred with hoary-grey on both webs ; the greyish-white eiids to the 
tcrtials are very broad ; cheeks and side of head brown of a ]falcr shade 
than the top of the head and streaked very fiiintly with darker ; tail- 
feathers dark brown, tijiped broadly with greyish-white, and barred with 
greyish on both webs ; these bans are nearly square to the shaft (Mr. An- 
derson’s young example has not, however, any indication of bars on the tail, 
except on the two outer feathers, and these nearly obsolete bars are con- 
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fined to the inner webs); clnn, throat, and breast arc brown of a Hiade, 
ligliter tluin the head and upper back nind gTadiially becoming pjiler lower* 
down, till it passes into dingy Culvrous on the lower abdomen ami under tail- 
coverts ; from tb(3 top of the breast to lower abdonun the feathers have cen- 
tral and terminal strijies of fulvous, the stripes inereasing in size towards 
thclL%s ; the feathers of the lower tail-eoverts are ^lightly, but broadly, bai'red 
with pale brown, and the shaft portion Ibrms also a longitudinal brown 
streak ; the appearance of the tail from below is bnnvn, darkest towards 
the basal portion, and barred proliisely with whitish gny ; tihiai plumes 
lightish brown spotted with tulvous ; tarsus fulvous, indislinetly streaked 
with pale brown. The jirimaries, tliough ap])arontly barless, are, esj)eeially 
tbc inner ones, when seen from below, obsoletely barred on the inner web. 
One specimen is miieh less spotted than the other on the upper ])ortion of - 
the wing, most ol the lesser coverts being plain brown, and the small s])ots 
being almost conlined to the vicinity of the bend of the wing and to its 

IMr. Dresser has promised mo jin immaturo bird of the ICuropean form 
for comparison, the result of which will be connnunicated hereafter, 

Aqvila. fulvesc'ENS, Gray and Ilardw. 

For the last three years no additional examjiles of this rare ojiglo have 
been pnicured. The Alt^iVan species, Agnila lucvioides, Cnv. with which our 
bird has been conlounded, is, I find, subject to some variation as ngards 
the tail. In my remarks on this species (I>. A. S. B., 1S7:3, pp. 17;M75), 1 
noted the strongly barred tail of the example then before me. ]\rr. An- 
dei-son has since lent me another So'ith African examiile, a line adidt bird, 
which is in the moult ; in it both o/f/ and tail-feathers are hoary-greyish, 
brown, and the indications of bars so faint as to be ’only perceptible in 
certain lights. It would thus appear that only some imlividnals haye the 
tail well-barred like the common Indian Aquila Vindhiaiw, amh cons(‘(pient- 
ly, that a barred tail may^not always be one of the characteristics of tlio 
s])ecies. I may note that I have a single example ot' A quit a Vindhinna 
with an jibsolutely plain tail; but of the hundreds that 1 have seen, all, 
with this single exception, had well-barred tails. , 

The body plumage of this second example of Aq. UfCviUdrs a])ovo 
referred to is of two colours : all the old feathm’s are light sandy-coloured, 

while the Wv ones are foxy-red : the lesser and median wing-eoverts, and 
also the scajnilars, are a mixture of purplish-brown of dijrereiit sliades and 
rufous ; the rufous, in most of the feathers, occupying the centre as a broad 
stripe, but in some cases being conriried to one side. The nostril is vertical 
and of tho same oblong form as that of Aq. Vindhiana. 

1 cannet understand how our Indian A. TMhiuna came to be con- 
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,fouii(le(] with the well-injirked African A, nmvioides ; no two birds could bo 
more distinct, • the foxy-red plumti^e of the latter being most striking. 
As far as general tone of colour goes, the African species more resem- 
bles Aquila falvescrnsf Gray in its immature or buff* stage ; but this last 
is readily distinguished by its very circular nostril, not to mention other 
well-marked differences. 

Aquila Vinduiana, Franklin. 

Having seen Iluppell’s plate of Aquila alhicans and read what Mr. 
Blanford* and Dr. Finschf say of the North East African species, whicli 
they term A. rapax^ Temm , I strongl}' suspect its identity with our 
Indian A, Vindhiana. From what I have seen of true Aquila neevioidrs 
vel rapax, I cannot conceive of this bird ever being “ pale cream colou- 
red” or “ blackish brown and a species distinct from A, neevioides 
(and which has been confounded with it) is doubtless found in the Northern 
portion of Africa. JiU[)p(‘irs plate of A, alhicans is the most perfect rq)ro- 
sentation of a pale “ Wokhab’’ that could bo desired. A series of North 
African and Punjab birds shoidd be compared. Mr. J. H. Gurney once 
told me {in lilt,) that the identity of the North African Eagle generally 
termed A. iiccvioidcs with our Indian ^1. Vindhiann was very probable; 
and also that Lord Walden had Abyssinian examples of the latter species. 
AuciiiiiUTEO STuopiiiATUs and A. cuYpt(»f(n:x\s Tlodgs. 

Arc two entirely distinct species. I have copies of Hodgson’sfminuto 
drawings of each, with all details of bills and feet. Although both are of 
similar size, the latter is a much feebler bird and more of a Buzzard ; it 
has a very much smaller foot, a more slender tarsus, aml.amuch smaller bill, 
and whiled, strophiatns has the nostril fn^e, A. crgplogengs has it partially 
hidden by plumes. The plumage of the two birds is also entirely dilfercnt. 
Neither, 1 should remark, bears the faintest resemblance to Aquila pennata^ 
which is only two-thirds of the size of Hodgson’s two species, so that if a 
specimen of the last-named in the British Museum, said to have been sent 
by Hodgson, is labelled A. strophialus^ it could not have been so labelled 
by Hodgson, who cannot be held responsible for what is probably' duo to 
Museum blunders, and who anyhow knew the Booted Eairle too well to 
apply the name of strophiatus to it. 

MfLYUS PALUSTRIS, And. 
r. A. 8. 187:1, pp. 112—147. 

Mr. Anderson authorizes me to withdraw this species. I have procured 
a considerable series of the common Indian village Kite (M. affiuis^ Gould), 
* Zoology and Geology of Abyssinia, p. 295. 
t Trans. Zool. Soc. Lond., 1870, p. 201, 
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and tliere appears to bo but little doubt that M. palnstris is this Wrd in 
either second or third plumngo. ^ ^ 

As before observed, II, Govindn^ Sykes is the larger Kite which comes 
to the plains of India in the cold weather. The laj’gc diineiisions given by 
Sykes render it certain that he dcscrihcd the larger species, for no common 
village Kite reaches the length of 20 inches. ^It is also pretty clear that 
Sykes did not contemplate there being two allincd Kites, both of them 
found in the country in which ho worked. 

Mr. Gurney has informed me that the two types are of dilfcrent sizes ; 
but regardless of the types, neither of which in this instance may have been 
the very one from which Sykes described, I think we should hold to the 
original description, which d(*scribes a large 20-inch Kite. And in this case 
Mil Otis mnjo)\ Hume and Mihms melanotis^ Temui. and Sclilcg. become sy- 
nonyms of Milvus Qovindaj Sykes. 

I possess a common Indian village Kite, returned to me by Mr. Gur- 
ney as being feather for feather identical with the Australian species, II, 
affinis, Gould. This identical bird is the commonest form of the resident 
species distributed so widely over Ilidia ; and I think, therefore, that our 
common Kite should in future be known by its correct name of II. affinis. 

At Mussoorie, botli species are to be seen during the spring aiid sum- 
mer, but more in the interior of the hills only the large sp(s*ies, II. Oo- 
viuda, is met with. A breed at liarahaut on the Bhaugaruttec. 

PlillXTS C'llISTATA, CuV. 

A young bird from the nest which 1 once kept in conllncment, had the 
breast of a rather light earih-hrowii, each feather having a black central 
stri[)e. Kven in tliis young bird the erest was well developed. 

The dark-plnmaged birds are the fully adult oiuvs. I have one shot 
from the nest in this plumage, and all I saw at Haharunpore iuMuly, when} 
theyjiad their nests in trees near the canal, were of this dark plumage. Jn 
speaking of the young bird, 1 should have mentioned that the upper [plu- 
mage was a veiy dark clove- bi’own. 

^ f llinuNDO Daurica, Lin. and II. erytiiropvoia, Sykes. 

I only met with the latter species in cisliimalayan Gash mere, as far 
up as Clmi^^us on the Tawi river. At Mussoorie, Simla, and Afmorah, and 
also at liiii^ur, north of Almorah, the strongly striated species with i)aler 
rump-band (II, Daurica) prevails. It is also somewhat larger than TI, 
enjlhropjffjia, I have procured both in the plains in the cold weather, 
but the hill bird is there very much scarcer. H. enjlhropyrjia breeds near 
Chunar, and at most places in the North-West Provinces where there are 
old buildings or (piarries suitable. The eggs are laid at the commencement 
of the rains. At Mussoorie, I saw a nest of II, Daurica on the coiling of 
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a bntli-room in Col. Macdonf^all’s house. The birds went in and * out 
t'hrough*ff broken pane of glass. Oijier nests were allixed to tlie underside 
of tlie roofs of servants’ houses belonging to a house at the south end of 
Mussoorie. The doors being generally left o^jcn, the place just suited the 
swallows, wliieh were only shut up with their nests at night. Tlic young 
were hatched in the beginning of July, so that the eggs must have 4een 
laid towards the latter part of June. 1 luive, however, seen eggs of this 
species at Almorah in the end of April. 

IlEMiciiKLinoN SiniEiCA, Gimd. 

IT. fuHijinofio, llodg. 

I have referred to this species in J. A. S. B., 1S72, p. 75. It is now 
known by its older term of IL. tSihirica, (Imel. 1 compared my examples 
with one of Hodgson’s in the Indian IMuseum, and found them identical. 
Hodgson’s dimension (2] in.) for the wing nders to tlie minimum si/.e ; tin; 
range of variation in length of wing is greater than I supposed possible in 
such a small bird, viz. 2 75 to J.05 in. What the small species referred to 
by me in J. A. S. B., 1872, p. 76 was, f 'have no means of ascertaining. I 
remember it well, and still have Mr. Hume’s letter concenu ng it, written 
at the time, when ho assured me that Hodgson’s species was not the one 
commonly received as sueb. « 

% • 

AlSEONAX TEllKTCOLO]?, TTodgS. and A. EATIllOSTUIS, BanieS. 

Mr. Hume considers tliesc species identical, and in writing of tluf former 
always terms it A, latlrostris^ under which name lie has ligured it in 
‘ Lahore to Yarkand.^ J^fr. Swinhoc* identilies Miiscicajxt ciiiereoalfia, 
Teinm. and Sehleg. with Aheonax latiroslris^ Rallli;s. Having (‘xamined 
the Chinese s[)Ocies •ilZ. cinereoalbdj I lind it distinct from A. terricolorj by 
its shorter tail and rather diilerently sha[)ed and somewhat broader and 
shorter bill, wliich is also blacker towards the tip than in tin; otlier bird. 
Alseonnx latirostris is without doubt one of these two closely allied birds; 
and the (question is, Which of the two agrees with RalUes’s type and descrip- 
tion ? Mr. Hume appears to think that because A. terricolot\ llodgs. has 
been procured ii^the country from which llulllcs described his A, latirostrisy 
it is thereliire KaiUcs’s species ; but the other bird, which is a u^nuinon 
species in China, may also occur in Sumatra in winter. *' 

I do not know whether Mr. Swinhoo was correct in uniting*’^, cinereo- 
alba and A. lalirostrisy and whether ho compared his examples of the former 
with the type or not ; and the subject reepures thorough investigation, for 
Mr. Swinhoef speaks of the Chinese bird as being “identical with the 
Indian species.” 

* Proc. Zool. Soc. Loud., 1871, p- 32o. 


t P. Z. S., 1863, p. 288. 
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I know for a certainty, from close comparison, tliat Mr. Swiiilv)e^s ox*. 

amples of Jf. cincrcoalha in tlio Indian Museum are not identical with the 
Indian species A. ierricolor, and 1 have indicated the ])oints of difference. 
Tliis identification of his mak('s me very mneli dou’^t that of A. cincrcoalha 
with A. Intirostris. A]ipiircntly lie has not noted the difference between 
A. ic?ricMor and A. cincrcoalha. ^ 

' I fail to see any grounds whatever for Mr. Hume’s ideniifieation in 
*ihe fact tiiat botli he and Lord Walden have A. tcrrieolor from the 
locality whence Thi flies obtained his species ; and the question, What bird 
is Alsconax hdiroslris ? must be regarded as at present an unsettled one. 

EltYTlIliOSTERXA PAllVA. 

J. A. 8. -R., 1872, p. 70. 

The bird J observed in Cashmere should be Eryihrosterna hyperg- 
thra, Cahanis, distinguislied from N. parva by having a band of velvet- 
black down each side of tlio neck and edging the red of the throat and 
bivast. This full brceding-plninago is assumed after the birds have left the 
plains. Jn the cold weather when they re-appear, they have lost the black 
band ; but the old males retain the red breast. Ifl this plumage it has been 
mistaken for E, parvdi which for the present should be expunged from the 
Indian list. 

EnT'J^JHlOSTFJlNA AFmTCTLTA, PallaS. 

ErroiK'ons^y termed C. lenenra by Blyth and Jerdon, this specieshaving 
a wcsti'fn limit at about Buxar or (Ihazeejxire and being ri'plaeed in the 
North-West by the aforenamed species. The black wings and tail of E. 
alhicilla and its eoldyr jind greyer plumage readily distinguisli it from the 
other uhen in immature or female plumage; it is not nearly so often pro- 
cured with a red throat, and even then the red does not extend down the 
breast as in the other species, but is confined to the throat. 

AcnocKrirAhvs STEJfTOiiETJS, H. and E. 

Acrocephahoi hridiitcsnus^ J('ul(»n, Ibis, 187-1, p. *10. 

Lord Walden* considers the Ca.shmere .species to be distinct. 1 have 
seen*many both in Cashmere and in tin* plains of India, aivl the birds are 
perfectly identical. The very peculiar and loud voice is alone suilieiont to 
identify the bii'd by, whctlier in the plains or in Cashmere. It varies some- 
what in size* and in tone of colour ; the latter depending upon the season of 
the year. Our plains’ birds are only with us during the cold weather, 
leaving in the .spring. Ca.shnKTO is the nearest breeding-place, but the 
great majority of the birds probably go farther north. I should also remark 
that in this species length of bill, wing, and tail is v.ariable, 

* Trans. Zool. 8oe. Ixind., 1872, p. 04. 
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Acrocephalus dumetorum, Blyth. 

I saw a *fow of this species itear Mussoorie on June 1st frequenting ■ 
dense vose-thiekets at about 7000 feet elevation. VVhetlicr tlicy would liavo 
remained there to breed ^or gone further north, is a question to be solved. 
Capt. Hutton is said to have taken the eggs near Mussoorie. The males 
were not singing, as they usually do vigorously when the nest is built. 

Dumettcola apfints, TIodgs. 

Is subject to variation as regards being spotted or not, just as is D, 
major, Brooks. I obtained one or two unspotted examples of the latter ; 
they were breeding males, too, and in full song. Mr. Hodgson was 
aware of the variation, and hence iigures D. ajjinis as unspotted, but 
describes it as spotted. The female of neither species has Ijeen recorded ; 
that sox in both is probably unspotted. I never obtained a female of J). 
major. 

BuiUETlCOLA nRUNNETPECTlJS, Blyth. 

Referred toby Mr. Blanford in J, 'A. S. B., 1872, p. 1(31. I examined 
this bird, and found' it to%e D. affinis in the uns))otted stage. 1 would 
su])pr('ss Blyth’s D. Iniuneipectm altogetlier as a species, considering it l)ut 
D, ajjinis, Hodgs. ^ 

TkTBURxV luteoyektris, 

I examined the specimen referred to by Mr. Blanford* and foiu^d it also 
to bo Dumelicola ojinis, Hodgs. in tlic unspotted plumage. Tribara lufco- 
ventris has a longer licad, measured from the back of tlie skull to tlie ti]) of 
the bill, which latter is also of a dilVerent shape. Th<; specimen in the In- 
dian Museum is so old and laded that the original (.-olour cannot be recog- 
nized ; nor can the forms of wing and tail be ascertained. 

NeORNIS ELAYOniYACEA, HodgS. 

I have this species, and it is a greenish olive above. Hodgson’s draw- 
ino', No. 900, does not represent it, as stated by Mr. Hume,t but is appli- 
cable to llorornis assimilis, Hodgs., us stated by Gray. ^ 

Pjwvlloscopus PALT-iDTPES, Bhiuford, J. A. S. B., 1872, p. 1G2. 

Is not a Fliylloscopus, but a true lloreiles. I liUve examined 
the ty])e : the second quill is equal to about the sixt«fenth ; third 
equal to eighth ; the first, second, third, and fourth are graduated, the 
distance from tip to tip of each feather diminishing till the fourth is 
reached. This is a very rounded wing, such as is m)t possessed by any 
rhylloscopus ; in the wing of which genus there is always a long spuco 

* Jomn. As. iSoc. Bengal, 1872, p. 164. t Stray Feutlicrs, 1873, p. 444. • 
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between first and second (quills, and the second is equal to from fi Jth or 
sixth to*eightli or ninth, according to |ihe species. The tail, too, o^^Horeites 
pallidipes is much rounded and non-ph/lhscopine. A further difforenco 
between l^hglloscopus and lloi'ci(es lies in the fact that the former has twelve 
tail-feathers and the latter ten. I cannot see any generic distinction between 
Ilorgniis and Iloreitcs ; Neornis also appears to bo the same with a better 
developed tail. 

PflYLLOSCOPUS MAGJfIROSTRTS, Blytll. 

Mr. TTuinc* tells us that this bird is identical with P, horealisy Dlasius 
{p- sglvicuUri.v, Swinhoe). I examined the Chinese examples of the latter, 
in tlie Indian Museum, and found the following difierenees : 

1. P. borealis has a minute first primary, as in P. sihilatrix, Bechst , 
while P. magnirosfris has a much hirg(‘r one, as in Hippohiis Uama^ Sykes. 

2. The wing of P. is of a dilfi;rent shape from tl)at oi iung- 

liirosfris, being more pointed, with the 2nd (piill intcriiu'diate hctwc'cn tiu) 
t^th,and 0th; while P. maf/nirostris has a wing miieh more rounded in foi’nij 
the 2nd quill being etpuil to about .the 0th. 

Such dillbrences as thesi' are fatal to identity. 

CuLiciiMiT.i CAM’ATOR, Tiekcll. 

I examined the speei^non referred to by IMr. illanfordf and found it to 
be lirptloides viridipcmije, IByth, and to agree perfect, 1y with tlu^ t.ypcs in 
the Indian Museum. (7. cvG</<ir/oe is a very diilerent bird, and is correctly 
desci'ibAl by Jerdon. 

IiEClULOTDKS TTRn)Tl»E>’NrS, Blytll, 

May bo described as a small and brightly coloured Peg. froeltiJoides^ 
Sundevall. Small examples of AVy. trochiluidcs are very ^difficult to separate 
from Peg. viridipennis. 

llKOULornES macultpenxis, Blyth. 

Mr. HumoJ identifies this species with Beg. ebloronotus, Ifodgs, ; against 
which 1 do protest. 1 also have seen Hodgson’s drawing referred to hy JMr. 
Hume and could hot come to such a conclusion. Hodgson’s types of cJtlo- 
roribtus\m,ve been identified hy Blyth and others with Peg .pr^reguhts, Pallas. 
The drawing referred to is one intended to represent the nest, wideii hy the 
bye is that of an and we have no evidence that Hodgson dis- 
tinguished between his Abroniis chloronolus Peg. macuUpennis/in' 
that he knew the latter species at all. Sucdi an identification from tliis 
slightly coloured drawing cannot he admitted. Hodgson sometimes over- 

* Stray Feathers, 187.3, p. 41)4. 

t Journ. Afl. Soc. Bengal, 1872, p. 163. 

I Stray Feathers, 1873, p. 494. 
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^ colour d and sometimes under-coloured. Take his Lophoplianes dichrSus : 
tlio drawm*^ is far too red, and it would he impossible to recognize the species 
intended from it. So also with his Pams QSmodius : it was this very faulty 
drawing, omitting the crest and the wing spots, that led mo to describe 
Loplioplianes Ihmei (J, A. S. B., 1S7J1, p 57), which must henceforward 
stand as Lopliophanes QCmodius^ for Bly th made out that tlie type of Pgrus 
(JCmodiujf was not a Parus hut a Lophophanes. INIany of Hodgson’s draw- 
ings are very good, csj)ccially those in which ho had evidently superintended 
the work and given minute details, hut others, such as that of the supposed 
Peg. macxdipennis, are insutticient for the determination of such birds as the 
Phylloscopi, which, as a rule, rescmhlo each other so much in size and 
colour. 

1 also examined the specimen referred to by Mr. Blanford in J. A. S. 
B., 1872, p. 102, and found it to be Rrgulohles maciiliprnuis^ Blyth ; as 
also was Regiiloides sp. ? mentioned on the following page of the same 
Journal, 

• Budytes piava, Lin. 

B. CINEKEOCAPILLA, Savi, 

B. MErANOCEPUALA, Bonaparte. 

Under the term Pudjjtes viridis, Scop. Lord Walden* makes 
great confusion. He says, “ One example in winter plumage, olive green 
above, upper part of breast sulphur yellow, rest ot under surl’ace pure white ; 
some of the ventral and under tail coverts dashed with sulphur yellow. 
Supercilium conspicuous, broad, and pure white. Agrees perfectly with ex- 
amples from Continental India.’’ 

This bird is, of course, Jiudi/tes Jlava, the charact’eristic of which is the 
hroad white supercilium. Again he says,t “ Motacilla Jlavescens, Stephens, 
Gen. Zool, Aves. X, p. 559, is enumerated in the ‘ Hand list’ by Mr. G. • it. 
Gray, as a distinct species, with the habitats of the Moluccas, Celebes, 
Timor and Java, assigned. Stephens gave this title to Button’s Bergero- 
nette de I’ile de Timor Hist. Nat. V, p. 275, Buifon’s bird belongs to that 
phase of plumage of B. viridls^ (Gm.) in which the superciliary stripe 
is yellow, the upper plumage ash coloured, and the under yellow.” 
When the,male of has newly moulted in the spring, the super- 

cilium is sometimes strongly tinged with bright yellow, as are the margins 
to the white wing-coverts and tcrtials j this yellow rapidly hides away leav- 
ing the feather pure white ; the yellow tinge on the white wing margins is 
a regular occurrence, but that on the supercilium is accidental or,' I should 

* Trans. Zool. Soc., 1872, 65. 

t In a memoir ‘ On the Birds of Colchcs,’ Trans. Zool. Soc. Lend., Vol. VIII, 
part 2, 1872, p. 65. 
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rathfer say, occasional and not specilic. Of the many liundreds of exami'^es ex- 
amined by me, only three had tliis yel}o\v bloom on the suporeilinih. Lord 
Walden, however, speaks of the bird as being ash-coloured above ! The ash- 
coloured back in the field-wagtails pertains only to tlio young and, perhaps, to* 
the female in winter plumage. When the supereifiuni is yellow^ the back is 
gret^u in B. Jlava, Stephens’ bird was probably the female of Budgtes 
cilreola, Pallas or the male in autumnal plumage, for this species has a 
yellow supercilium and an ash-coloui'ed back ; which B, Jlava^ B. cinercoca- 
l)illa, and B. melanocepliala certainly have not. 

Tliei’Q are four distinct yellow lield Budgies with olive green backs, 
and I note them, with short distinguishing characters of the mature male. 
li. JlUm. Cliey luvul, broad w]iit(5 super- Cfenerallly distribut'd over the 

ciliimi, grey and wliito checks. old world and iiortlierii half 

of Ibo new. 

li. cuicreoc((j)iUa. Durlc grey head, supercilium Eiistcm Europt', India, and 

absent or (dso very narrow China, 
and white' ; often only u half 
sup('r(‘iliiini behind the eye ; 
chci'lcs a d<irk' slate colour or 
almost bbu'k. This dark 
cheek is the w<*ll marked 
p('ridiaiity of the species. 

li. tndanocqdiala. rare t^ack head, with very rare- East'rn Europe, India, and 

ly iiide('d a siipc'rciliiim, and (Jliiiia. 
then very narrow, like a thin 
white thr('ad. 1 have twice 
si'cn ('xauiph'S with this 
thread-like supeicilium. The 
T black lu'ad is a good distiue- 
tioii. 

li. ItayL Top of ho.ul yi'llowish olive, Western Murope, Morth-West 

sujierciliiim bright yellow, Africa, and Central Asia.* 
and cheeks yellow. 

It will thus be seen that the colour of the cheek in summer is alone 
a sufficient criterion. 

It ^^seems inexplicable to me how so many good ornithologists have 
confounded these four very distinct species, and lumped theyn together as Bt 
Jlava with varieties, or as B, viridis with varieties, * 

There 'are but two yellow-headed mai’sh wagtails found in all India, 
and, I belie fc, in all the world besides, viz. Budgtes calcaralus^ Hodgs. — with 
black back and yellow bead, sometimes a greyish patch remainitig on the 
lower back j and Budgtes cilreola, Pallas— with grey back and yellow head, 
also generally a crescentic black band above^tlie shoulders at the bind part 
* Two examples of this species, as also of Anthm praUmUy wory lately ubtainud 
a»by Dr. Stoliezka in Yarkand. 
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oi* tlie^Jower neck, but this is sometimes absent, even when the bird is imfull 
jMuinagef • B. citreoloides^ Hodgs. is^ideiitical with this latter species, and 
not with the former, as Mr. Hump supposes in ^ Lahore to Yarkand.’ Jlodg- 
' son’s drawing represents a yellow-heJided wagtail with a grey back, Tlie 
back feathers are always tiiore or les.s changed when the head in sj)ring be- 
comes pure yellow ; Hodgson’s drawing thus shewing a uniform grey back 
with the yellow head, is cleaihy a representation of a male B. citreola. When 
tlic other species, B, caJearatm^ Hodgs., attains the yellow head, the back 
is either blotched largely with jet-black or is entirely black. It is therefore 
an utter impossibility for Hodgson’s B. citrcoloides to have been the black 
backed bird."^ B. citrcoloides, Hodgs. is a synonym of B. citreola, Pallas, 
and as such should sink into disuse. Hodgson’s drawing of B. calcaralm is 
lifesized, and represents the bird in winter jdumage with yellow supercilium, 
olive cap , and grey back. In this plumage it closely resembles B. citreola 
in its winter plumage. It is h/ the long t arsons alone that I connect 7i. 
calcaratus with the black-hacked bird. Tiie tarsus of B. citreola never 
reaches the size given by'^ Hodgson for B. calcaratus ; both in the drawhig* 
and in the table of dimensions, the length of the tarsus given is that of the 
largest black-backed birds I have procured. In ‘ Lahore to Yarkand’ Mr. 
Hume appears to consider Hodgson’s description as imipplicablo to the 
black-backed species ; but I cannot sec in what rcs[)eot it docs not suit. It 
should be remembered that Hodgson measured tlu\ ^arsus from the sole of 
the foot, and not from the junction of the toes, the latter being the usual 
mode of measurement. t 

TIui females of all tlie six species I have noted, have their characteris- 
tics, but it would add too much to the length of this paper to introduce 
tliem now ; enough to say that they abundantly confirfti my view of the 
distim'tness of each. 

These wagtails can only be properly worked out by the field observer, 
and the confusion into which cabinet naturalists have thrown them is thus 
easily accounted for, 

Motacilla Cashmtbienscs, Brooks. 

> 

Is only Mv Hodgsoui, Gray in full summer plumage. Having had 
abundant opportunities of again observing this bird up the valley #of the 
Bhagaruttee, I am forced to the above conclusion. 

I formerly thought that M, Hodgsoni, Gray and M. persofiata, Gould 
were identical, the former being the latter in breeding plumage : but 
having lately had the advantage of Mr. Mandelii’s fine series of M, Hodg- 

* Gould in his ‘ Biids of Asia’ has misapplied the lonn to the black backed yelJ 
headed Wagtail! 
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«o?//,*showing that the adult male retains its black hack duriiij^ the ai^jumli 
and winter months, it is im^)ossil)lo to^avoid the concdusion tluit^ the twc; 
species, tlioii^li closely atllned, are thoroughly distinct. ' 

M. Hodgsoni may bo doscrihed as a blaek-backod M. personal a. 
Each species has the eye set in a diamond-shaded white pat(!h, which 
cven^in young grey and white birds of the year is conspicuous ; so that 
neither should ever be confounded with M. li(zdfiiensis or ilZ". Dakhtmansis. 

Old females of llodgsoin have black backs like the males ; but 
younger birds, as I take them to be, often have the back grey, but of a 
more dusky shade ihaii that prrsonata^ which has the back of a pure light 
grey. Home hnnales of ILodgsoni have the grey clouded with black to a 
slight extent, es[)ccially on the up})er ))ortion of the back. 

A parallel case of speci lie distinctness existing only in the colour of 
the back is that of JJndf/les calcaralas^ Hodgson and liudjitcs cili'cohty 
Pallas; the former of which has a jet black back in the bn'e<llng soiison, 
while the latter has invariably a grey back, with gcmn'ally a black half 
(f(jll.\r at the lower part of the hind neck during the breeding season. I 
refer to tbe males only, for the feiiftiles are very similar to one another. 

Motacilla Luzonie5sts, Scop. 

The western limit oflliis species appears to lie between l)inn[)oro and 
Buxar, in the districti-> in which 1 have been phiccd. The old males, to a 
great extent, retain the black back during autumn and wintm*, and even 
the old females are somewhat patched and clouded with black at these seasons. 
The chin and thro^vt is always white, and the tvhilc hand down the side of the 
necle^ as in M. Dnkjtnnensis^ is invariably present at all soavsons. This 
white band communicates with the white surrounding the eye. In M. 
personata, the eye, at all seasons, is set in a diamond-shaped patch of white, 
which is bounded below, as well as above, by black ; this wlpte eye-patch 
has thus no communication with the white of the lower [uirts, and is the 
characteristic by which this species may at any time be easily known, when 
obtained in the plains. 

^ Mr, Hume has pointed out to me that Dr. Jerdon’s description of M, 
Diikhuiemis is only applicable to M. personafUy Gould, ambthis, ns is proved 
by his^'appendix, was Dr. Jerdon’s own conclusion ; but in his deseri|)tion, 
the statement that “ the neck all round is black” doi!S not agree wjlh 
another that in its winter dress it is barely distinguishable from AI. Luzo- 
niensis. AL pevsonata is at all times conspicuously distinct from Al, 
Lxtzoniensis, Dr. Jerdon’s description of Al DakJinnensis is, however, 
not sulhcieiitly definite to lix the species intended, neither is the original 
description by Sykes, except for the statement that “ it very closely reseiu- 
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I51es alia of Europe, but differs in being of a light slate or cinereus^ and 
^in the ^vjng coverts and secondaries being edged with broader whito’^ (P. 
Z. S., 1832, p. '01). 


Antiius agilis, Sykes. 

Was said by Blytb to be ap])arently Anthm trivialiSy Penn. (= An^ 
thus arhorcus, Bccbst). In the original description, Sykes says, “ found 
on open stony lands but I think it probable, as it is the only Anthus noted 
b}' him, that his agilis was either Agrodroma campestris^ Lin. or Gorydalla 
rufida^ Vieill. These pipits do affect stony and waste lands, as does Cory- 
dalla slriolata, Blyth, but neither of the tree-pipits do, least of all P. macu^ 
latus^ Hodg.,* to whicli Sykes’s term agilis has intjst unaccountably been 
ap[>lied : the most arboreal of all pipits certainly is never found on “ open 
stony lands.” I think it would be almost safe to conclude that Sykes’s bird 
was one of the three I have named, viz. either Ag. cauipeslris juv. with 
spotted breast or C. rufala or G. slriolala. I am most inclined to the last. 
I am weary of heai’ing ornithologists speak of the green (Chinese tree-pipit 
as P. agilis, l^^ykos, the application of the name to it being absurd, 

AfiAiTDA Dkva, Sykes. 

Sjjizalauda I'it ca Blyth. 

I do not see any grounds whatever for separating tin.* gimns Syimlanda 
from Alauda, and I think the term sliould be abandoned. SpUalauda 
si mill i am, Hume is as true an Alauda in every respect, in colour of plumage, 
in voice, and in habits, as could be desired. It is rather small and this is 
all that can be slid. 

Sykes says of his Alauda Peru, that it is smaller than A. Gulgula, but 
Alauda Maluljaritur.wh’mh Mr. Hume would identify with Alauda Dova, 
is not smaller tlian A. Gulgida, but fully the same size, or if anything a 
larger and finer lark ; Sykes’s species is therefore the small one which Mr. 
Hume separated (J. A. S. B., 1870, p. 120) as iS'. simillima ; and the 
last term becomes a synonyin of Alauda Dova, Sykes. I liave seen many 
of this last, including some brought by bird-catchers from localities well 
to the south and west, and there is bift one species which is smaller than 
gulyula, and this is the true Alauda Deva of Sykes. The Khandalla large 
crested lark, A. Malaharica Scop., will stand as such till the contrary be 
shb'wn, and my Alauda of the Neilgherries (Stray Feathers, 1873, 

p. ISO), which is a fine large non-crested rufous toned Alauda, will stand 
until an older name can be shewn as clearly pertaining to it. 

* In J. A. S. B., 1873, p. 83, line 24, for never strictly arboreal, read more 
strictly arboreal,” 
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t AlAUDI DULCTYOX, TIodg. 

Of tlic imfiiir ideiitidcatioii of tbir^ species with A. arcensis of 45m*ope,* 
I shall say nothin" more, but will leave those that have "oo'l eyes for form 
and colour to decide for themselves, when th(‘y luive an opj)ortiini(y of 
eomparin" sp('cimens of each : 1 repeat that they arc i*Kost thoroughly distinct, 
and t^iat uL arvensis is non-alphic or non-monticolons. I'he colour and 
form of bill is diilerent, the colour of the legs an?l feet is dilfenMit, to say no- 
thing of the dilferiMit body [)luniage and almost total absence of rufous on the 
greater wing-coverts. TIkm'c is the utmost dilference that can bo expected 
in birds of such similar plumage as larks. 

CoiiTUS OULMIXATUS, Sykcs and C. TNTEimEnrus, Adams. 

These two crows, though very similar in general appearaiuM', are never- 
theless (piito distinct. As a rule the hitter has a decidi'dly {hg Julh/ an 
inch) longer tail and is a bird of duller plumage. The voice of the hill bird, 
too, is notably diilerent, being a much deeper toned and more hollow sonn- 
d’ed\'roak. This great dilferenee in the note strikes most observers on fir^t 
going to the hills. For a time^, I was inclined to believe with ]\Ir. 
Hume in tlu; identity of tin' two species, but having exainined a good num- 
ber of each and having paid great attention to the voices and manners, I 
am entirel}’’ convinced of tjieir specilie distinctness. 

1 * 

S('OI.OL*AX EUSTICOliV. 

Tti was a mistake to include this bird among those that breed in iJie 
X'ashmere Valby (J. A. S. Ih, H72, p. S(J). It breeds, among the pines on 
the mountain sides, high up near the snows. 
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'OS Tufe<iOCCUIlEElfCE OP A SuPEROttBITAIi CHATW OP Bo^ES IN THE Ar- 

0 

BOiiicoLvTi](WooD-pARTRii)aEs). — i?y James Woob-Mason of Queen's 

College^ Oxford. 

(Received April 20t.li ; read ^iTarcli Ith, 1871.) 

(With Plate 11). 

In his elaborate ])aper ^ On the Osteolop:y of tlic Gallinaceous Birds and 
Tinamous’ read belbre the Lhniean Society on November 25th, 18(i2, ' 
Professor W. Kitchen Parker announced the remarkable discovery, in 
Tinamus robustiiSj “ of a whole row of super-orbital bones, the like of 
which must bo sought for, not amongst birds, but in a group of creatures a 
long way down in the scale,” viz.f in the Skinks and Blind-worms. Further 
on in the same paper, the presence of a similar chain of supcrorbitals in 
Psophia crepitans^ “only in an enfeebled form,” is mentioned. The same 
author, in a memoir *■ On the Structure and Development of the Skull in the 
Ostrich Tribe* read before the Royal Society on March 9th, 1865, records 
the occurrence of a double row of these bones extending all along 'the 
superorbital margin from the lacrymal to the post-frontal process in Tijumus 
variegatus. 

I have now to announce the occurrence of a similar chain of ossicles in 
four out of the eight recognized species of Arhoriooldf a genus of Indian 
Partridges, viz.^ in A. iorqueoda, atrogularis^ rughf^ularis, and intermedia ; 
and I look forward uith especial interest to the examination of skulls of 
the two of the remaining speeios which have been referred by some autlmrs 
to the s\ibgenus Pelopcrdix^ and which inhabit the Tenasscriin provinces 
and the Malay peninsula. ^ ^ 

Mr. Parker has pointed out how in the Lapwing (Fanellas) the fron- 
tal in the young bird sends out scpiarc denticles of bony substance umler 
and beyond tjie nasal gland, which coalesce with one another, with the 
lachrymal in front, and with post-frontal process behind, so as to form 
beyond the gland a secondary frontal margin, which acts as a smooth cave 
to the eyeball ; and that the superorbital chain of bones in the Tina non 
takes the place of this secondary frontal margin and the denticles in tjie Lap- 
wing, the same tnid being attained by different means. But in the Arbori- 
colas the arrangement is totally different: in them the margins of the com- 
bii^ed frontals so far from being bevelled or scooped for the reee[)tion of the 
nasal gland are rather prominent and the internal edges of toe ossicles 
composing the chain come into close relation of apposition with them. 

1 have examined a considerable number of species of Gallinaceous birds, 
small and great, including, by, the kindness of my friend Major Godwin- 
Austen, a species of Bambusicola^ but have hitherto failed to detect so much 
as a single grain of bone in the superorbital membrane of any one of them. • 
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The ArhoricolaSy I may add in concluaion, diflPor* from all imt 
having the temp ”al fossa bridged by l)ono, the zygomatic procasS of tlib 
squamosal being lite rudimental. 


JExplanatioii of Plate IL 

Fig. 1. Uppor viow of skull of uLrhoricola ritfogulnris, nat. size. 

Fig. 2. Side viow of tlio same skull, nat. size. 

Fig. 3. Uppor viow of skull of a young individual of tho samo species, nat. size. 
Fig. 4. Side viow of the same skull, nat. size. 

Fig. 6. Upper viow of skull of Tinamm robustus, magnifi(jd two diameters. 
(After Parker), 

Sro, Supororbital chain of ossicles ; 1. lacryraal ; p. o. postorbital process ; s. o. m. 
unossifiod poidion of supororbital membrane. 









